BUILD YOUR OWN 
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luild a musical horn for your car 
ligital audio from your VCR 
IHF prescalor for your countor 

THE INCREDIBLE 
SHRINKING IC 



Solid-state devices for 1 GHz 
Build a syathesized RF geaerator 
$60 computer modem you can build 
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Look at this! 








Ohio Scientific 
Superboard II 



• It's the first complete computer 
system on a board. 

■ Superboard II uses the ultra 
powerful 6502 Microprocessor 

• 8K Microsoft BASIC-in-ROM 

• 4K static RAM on board, 
expandable to 8K 

• Full 53-key keyboard, with upper 
and lower case. Plus user 
expandability. 

• Video interface and audio 
cassette interface. 

The Ohio Scientific Superboard II at 
$299 — in today's economy — has 
got to be the best buy by far. It will 
entertain you with spectacular 
graphics made possible by its ultra 
high resolution graphics and super 
fast BASIC. It will help you in school 
or industry, as an ultra powerful 
scientific calculator. Advanced 
scientific functions and a built-in 
"immediate" mode allow you to 
solve complex problems without 
programming. 

The Superboard II can be 
expanded economically, for business 
uses, or to remotely control your 
home appliances and security. Even 
communicate with other computers. 

Read what's been written 
about Superboard II: 

"We heartily recommend Super- 
board II for the beginner who wants 
to get into microcomputers with a 
minimum cost. A real computer 
with full expandability. 1 ' 
-POPULAR ELECTRONICS, MARCH 1 979 

"The Superboard II is an excellent 
choice for the personal computer 
enthusiast on a budget." 

—BYTE. MAY 1979 



Look at these easy hardware prices: 

610 Board For use with Superboard II and Challenger 1 P. 

8K static RAM. Expandable to 24K or 32K system total. 

Accepts up to two mini-floppy disk drives. Requires + 5V 

@4.5 amps. S 298 

Mini-Floppy Disk Drive Includes Ohio Scientific's PICO OOS 

software and connector cable. Compatible with 610 

expander board. Requires + 1 2V @ 1 .5 amps and + 5V @ 

0,7 amps. [Power supply & cabinet not included.] 299 

630 Board Contact us for important details. 229 

AC-3P 1 2 " combination black and white TV/video monitor. 159 

4KP 4K RAM chip set. 79 

PS-005 5V 4.5 amp power supply for Superboard II. 45 

PS-003 1 2 V power supply for mini-floppies. 45 

HF Modulator Battery powered UHF Unit. 35 

CS-900B Metal case for single floppy disk drive and power 

supply. (While stock lasts.] 49 

AC-12P Wireless remote control system. Includes control 
console, two lamp modules and two appliance modules, for 
use with 630 board. 175 

AC-17P Home security system. Includes console, fire 

detector, window protection devices and door unit for use 

with 630 board. 249 

C1P Sams C1 P Service manual 8 

C4P Sams C4P Service manual 16 

C3 Sams Challenger III manual 40 

Ohio Scientific and independent suppliers offer hundreds of programs for the 
Superboard II, in cassette and mini-floppy form. 



Freight Policies All orders of SI OO or more are 
slripped freight prepaid. Orders of iess tten S1 00 please add 
SH.OOtoawer shipping ooste, Of»o residents add 5.5% Sales Tax. 



Hours: Call Monday thru Friday. 
B:O0 AM to 5:00 PM E.D.T. 
TOLL FBEE: 1-S0O-321-5SQ5 



Guaranteed Shipment 

□evelflnd Consumer Computers & Components 
guarantees shipment of computer systems 
withri 46 hours ixion regect of your order. 
Our failure to ship within 48 hours 
entitles you to S35 of uftwars, FREE. 



TO Order: Or to get our free catalog CALL 1-800-32 1-5 BOB TOLL FREE. Charge your 
order to your VISA or MASTER CHARGE account, Ohio residents call: [21 B] 464-8047. 
Or write, including your check or money order, to the address listed below. 

CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 

P.O. Box 46627 
Cleveland, Ohio 44146 




Hnrlnn Crtnm> CLEVELAND CONSUMER P.O. Box 46627 

UrUCl rUrill ■ COMPUTERS B COMPONENTS Cleveland, Ohio 44146 

□ Superboard II $299. □ RF Modulator $35. 

□ 61 Board $298. □ AC-3P 1 2 " BAA/ Monitor $1 59. 

□ Mini-Floppy Disk Drive $299. □ C1 P Sams Manual SB. 
[Attach separate sheet for other items.] 
NAME 



I 
I 
I 

I 
I 

I 
I 

TOTAL CHARGED OR ENCLOSED $ [Ohio Residents edd 6.5% Sales Tax] 

I Orders of less than SHOO, pleese add S4.00 to cover shipping costs. Orders will be accepted from U.S. and n 
Canada only. All prices quoted are U.S.. date of publication* standard UPS stepping FOB the factory. H 



ADDRFSR- 


niTY- 

PHDNE: . 


STATE: 


ZIP: 


Payment by: VISA 

Credit Card Account # 


MASTER CHARGE 


MONEY ORDER 







Expires. 



. Interbank #[Master Charge] 
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CIRCLE 9 ON FREE INFORMATION CARD 



The more 

logical way to look 

inside an IG 



LTC Logical Analysis Test Kits; 
everything you need for over 
90% of your digital testing. 

Everything you need is at your finger- 
tips. Circuit-powered, And easy to use. 
Ready to read logic activity at a glance, 
point-by-point or IC by 1C. Or to inject digital 
signals for testing. 

Let the LEDs of our Probes, Pulsers and 
Logic Monitors light the way to answers for your 
troubleshooting, design and educational needs. 
The Logical Analysis Test Kit comes in two 
versions: our $270.00* High-Speed Kit, LTC-2, 
which captures pulses as narrow as 6 nsec, rep 
rates to 60 MHz; and our $240.00* Standard Kit, 
LTC-1, which goes to 50 nsec, 10 MHz. Both 
include complete manuals, accessories and a 
compact, custom-molded case. Either way, 
you've got a strong case for simplified 
digital testing. 

Smarter tools for 
testing and design. 



Our 23-oz. Logical Analysis Test Kits include 

Logic Probe, Digital Pulser, Logic Monitor complete 
manuals and accessories, plus case. 




GLOBAL 
SPECIALTIES 

CORPORATION 

70 Fulton Terr., New Haven, CT 06509 [2031 524-3103. TWX 710-465-1227 
OTHER OFFICES: San Francisco (415) 648-0611. TWX 910-372-7992 
Europe: Phone Saffrcn-Walden 0799-21682, TLX 817477 
Canada: Len Finkler Ltd. , Downsview, Ontario 

Call toll-free for details 1 -800-243-6077 

'Suggested U.S. resale. Available al selected local distributors. Puces, specifications subject to change without notice. 
© Copyright 1980 Global Specialties Corporation 

CIRCLE 38 QN FREE INFORMATION CARD 




Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



AUGUST 1981 Vol. 52 No. 8 



SPECIAL FEATURE 41 



THE INCREDIBLE SHRINKING IC 

A short history of integrated circuits, and a look at 

their future. Bonaventura Antony Paturzo 



BUILD THIS « SATELLITE TV ANTENNA 

The 8-Ball — a satellite TV antenna you can build 
for under $750. H.D. McCullough 



49 SYNTHESIZED RF GENERATOR 

The Programma-2 covers a range of 300 kHz to 30 MHz and 
costs about $3100 less than its commercial counter- 
parts. Gary McClellan 

S3 ELECTRONIC MUSICAL HORN 

Don't blow your horn in traffic — play it! 
Fred Blechman and David McDonald 

S7 $60 MODEM 

Part 3— The conclusion of this article presents the software 
your computer will need to use the modem. Robert Ward. 

64 UHF PRESCALER 

Extend the range of your frequency counter up to 
650 MHz. Bill Owen 



TECHNOLOGY 



4 LOOKING AHEAD 

Tomorrow's news today. David Lachenbruch 

22 SATELLITE TV NEWS 

The latest happenings in an exciting new industry. 
Gary H. Arten 

61 SOLID-STATE MICROWAVE DEVICES 

How semiconductors can be made to oscillate in the 
gigahertz (1 000-MHz) range. Joseph J, Carr 

70 HOBBY CORNER 

Some answers, some questions, and some useful 
information. Earl "Doc" Savage, K4SDS 

72 NEW IDEAS 

A prize-winning application from a reader. 



VIDEO 



73 SERVICE QUESTIONS 

R-E's Service Editor solves technicians' problems. 



AUDIO 67 DIGITAL AUDIO FROM YOUR VCR 

At last you can do digital recording at home. Here's a 
description of how audio information is stored in a 
"video" format. Leonard Feldman 



EQUIPMENT 2a Non-Linear Systems Touch Test 20 DMM 

REPORTS 30 BBC-Metrawatt-Goerz Model MA1H VOM 

30 Heathkit Model IM-2400 Frequency Counter 

31 Radio Shack Model PHO-2002 Programmable Scanner 

32 Kantronlcs Mint-Reader Morse Code and RTTY Decoder 



DEPARTMENTS 



16 Advertising and Sales Offices 

110 Advertising Index 

82 Computer Market Center 

16 Editorial 

111 Free Information Card 



24 Letters 

79 Market Center 

74 New Products 

6 What's News 



ON THE COVER 

The first integrated circuit 
made its appearance 20 years 
ago. It held four transistors. 
Today, devices containing well 
over 50.000 transistors are 
available and IC's with several 
hundred thousand transistors 
on a single silicon chip are in 
the planning stage. Learn 
where we've been and where 
we're headed. The story starts 
jn page 41 




ALTHOUGH PRICES are slowing coming 
down, satellite TV antennas still represent a 
substantial Investment. You can build (he 8- 
Ball for under S750, using readily available 
materials. Plans lor this antenna begin on 
page 45. 
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DIGITAL AUDIO RECORDING is now avail- 
able to anyone owning a VCR. Turn to page 
17 for a detailed explanation of (he method 
yvolved and the standards thai i 
stablished for this technique. 

Radio-Electronics, (ESSN 0033-7862) Published monthly 
by Gambade Publications. Inc., 200 Park Avenue South, 
New York. NY 10003. Second-Class Poslage Paid at 
New York, N.Y. and additional mailing offices. One-year 
subscription rate: U.S.A. and U.S.. possessions. Si 3.00. 
Canada, 516.00. Other countries, $20.50. Single copies 
Si. 25, © 1981 by Gernsback Publications, inc. Ail rights 
reserved. Printed in US, A. 

Subscription Service: Mail all Subscription orders. 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3575) to Radio-Electronics 
Subscription Service. Box 2520, Boulder, CO €0322. 

A stamped self-addressed envelope must accompany 

all submitted manuscripts and/or artwork or photo- 
graphs if their return is desired should they be rejected. 
We disciaim any responsibility for the loss or damage of 
manuscripts and/or artwork or photographs while In 
Our possession or otherwise. 



As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because ol possible variances in the quality and condition of materials end workmanship used by readers, Radio-Electronics disclaims any responsibility lor the safe and proper 
functioning of reader-built projects based upon or from plans or information published in this magazine. 
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BETA'S 
COMEBACK 



PROJECTION 
MARCHES ON 



CATALOG ON 
DISC 



It's no secret that the Beta home VCR format has been taking a clobbering from VHS at the 
marketplace. A slight Beta comeback began in late 1 980, and now a new series of recorders may 
lead to a more complete reversal of the situation. Sony has redesigned its recorders from the 
ground up— changing, miniaturizing, and producing a complete new look that truly capitalizes 
on the smaller size of the Beta cassette. 

The first of the new Beta's is the new 9 l /i-pound portable described here last month, to be- 
introduced in the U.S. by both Sony and Zenith. The second, containing many of the features of 
the portable, is a new AC home unit that is just over three inches high and has the appearance of 
a fine hi-fi component. The old cassette- loading elevator has been replaced by a slot in the front, 
and the complex series of belt drives by six tiny motors. The reel-drive motor is so small that it 
fits into the spindle. The home unit, less than half the size of its predecessor, is programmable 
for two weeks (four channel changes) and contains a wide variety of special effects, with all 
functions controlled by an infrared wireless remote unit. 

One of the unit's striking features is a multi-purpose fluorescent display panel, that shows the 
time when the unit is turned off. When it's turned on, it replaces the traditional tape counter 
with a display showing elapsed playing time in minutes and seconds, activated by counting sync 
pulses electronically. The panel is also used for setting the automatic programmer, cuing the user 
through the step-by-step setup process. One of the recorder's soft-touch electronically activated 
pushbuttons can put up to nine index pulses on the tape for instant program-segment locations — 
and those indexing pulses are indicated on the display. A separate multi-LED display indicates 
tape remaining in the cassette. By fall, Sony and Zenith are expected to offer as many as five 
different VCR's using the new Beta design — which, of course, is compatible with other Beta 
recorders. It will record in Beta II or Beta III speeds and play back in those or Beta I. 

Giant-screen TV is moving ahead with two unique rear- projection designs. The most unusual is a 
new set by Zenith. When turned off, it looks like a furniture cabinet about the size of a lowboy 
25-inch console. When the "on" button is pressed on the infra-red wireless remote control, the 
top of the cabinet hinges back and a 45-inch lenticular screen rises slowly upwards. When you're 
finishing viewing, just click the remote off and the screen descends back into the console. 

The unit uses three 5-inch projection tubes made by Zenith, with faceplates angled so that the 
picture is self-converging. The tubes' spot size is claimed to be the smallest in the industry and 
peak brightness is said to be 1 80 foot-lamberts. 

Another advanced rear-screen projector design will be fielded this fall by Magnavox, Philco, 
and Sylvania, all subsidiaries of North American Philips. The cabinet is far bigger than Zenith's 
and the picture measures 50 inches. The entire system — electronics, tubes, and optics — has been 
designed from the ground up for projection. The most striking aspect of this set is its special 
fresnel screen. It incorporates 1000 lenticular lenses surrounded by a black matrix, similar to 
that used in picture tubes, to increase contrast. The enhanced contrast results in a picture with 
quality close to that of a direct-view tube. The manufacturer claims that the system presents 410 
lines of resolution from direct video input (330 from an off-air picture), with a 40 to 1 contrast 
ratio in 50-foot-candle ambient light, and a wide viewing angle. 

Both the Zenith and the Philips projectors, priced at $3,500 and $3,750 respectively, use f/1 
lenses built by U.S. Precision Lens Co. A new extremely compact lens system, designed for 
rear-projection, currently in the works, is expected to give birth to the next generation of 
small-cabinet sets next year. This new system, combined with such approaches as Zenith's 
pop-up, should lead to new popularity for projection sets. 

Many — but not quite all — of the traditional functions of the Sears catalog may be taken over by 
the videodisc. As an experiment, Sears is distributing the electronic version of its 236-page 
summer catalog to 1000 owners of Pioneer LaserDisc players. The optical disc is divided into 13 
"merchandise shops," directly addressable by frame number, and 13 "fashion shows and demon- 
strations," which may be called up by dialing the proper chapter number. The latter consist of 
demonstrations in motion and sound, the former of still frames illustrating and describing the 
merchandise. There are nearly 1 8,000 items on the single-sided disc, which would run only 28 
minutes if played straight through. In addition to copies at the homes of player owners, Sears 
will have the disc catalog available at some catalog order stores and counters. Interestingly, 
although Sears uses the optical system for its catalog, it is selling only the CED capacitance-type 
disc player for consumer use. 









DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 



'No one else 
gives you 
as many 
functions in 
a handheld 
DMM. 

Now you can 
move up to 
Fluke.** 



We've got great news for people 
who've Ufti holding out for a high 
quality, high iierforniance DMM at a 
moderate price: tfuke's new nine- 
function model D8(M is now available 
at select electronics supply stores. 

With a suggested IIS. price of only 
$249 and features you won't tind in any 
other handheld DMM. the 1)«M is an 
exceptional value. 1 lore's why. 

Digie level and continuity 
testing: A real time-saver lor 
troubleshooting |iassive circuits in peb's. 
cables, relay panels and the like. The 
I ) H(H lias a switch-selectable audible 
tone and visual symbols to indicate 
continuity or logic levels. 

Direct temperature readings in 
°C: Used with anv K-lype 



thermocouple, the D8(M delivers fully- 
com|>ensated readings in °C from 
■Ji) a C to + 12oT>°C. for checking 
heating and refrigeration systems. 

I Vak hold feature captures 
transients: A short-term memory in 
the DHH captures and holds the peak 
reading of a motor starling current. 

And more: 0.1 % taisic dc accuracy, 
conductance, 2(i measurement ranges, 
tottery, safety-designed test leads and a 
one year parts and labor warranty. A 
hill line of accessories is also available 

l/\ ,:n/1,.,rirl t tn t Tiiit-i^nn i.iihtiI , -- n v i Kil iT ,, ^ 



of your DMM. 

Ask your dealer atxiut the 
powerful, versatile DH01 and the rest of 
Fluke's new Series D line of low-cost 
digital multimeters. 



•> ■ » ;. , 
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leader in DMM's. 
Now we've designed 
one for you. 



SHUTS 



BSSS 




Suggested U.S. list price 
For technical data circle no. 59 



If your dealer doesn't carry Series I) 
Multimeters vet, call this number. We'll be 
happy lu tell you who does. l-800-4^ti-91«2 



FLUK 



Specialists in demand 
by employers in '80's 

Graduate computer scientists will be re- 
cruited by more firms than graduates in any 
other specialty, according to a recent sur- 
vey of 947 employers hiring technical grad- 
uates in 1961. Mechanical and electrical 
engineers are also in demand and will be 
recruited by two-thirds of the companies 
surveyed. 

The demand for new specialties will be 
increased by the new technologies now 
developing. The survey source, Peterson's 
Guides Annual Survey of Technical Career 
Opportunities, lists 100 companies that are 
seeking nuclear engineers, 27 that are hir- 
ing meteorologists, 40 that are recruiting 
marine engineers, and 21 that need solar 
engineers. 

Digital radio broadcasts 

In a U.S. radio "first", San Francisco sta- 
tion KQED-FM has aired a series of con- 
certs recorded live using digital audio. The 
complete season of the San Francisco 
opera, as well as concerts of other San 
Francisco musical organizations, were in- 
cluded in the station's nationally broadcast 
programs. Station KQEO is using a Sony 
PCM- 100 digital processor for the record- 
ing and broadcasts, which are beamed to 
244 National Public Radio affiliates via the 
National Public Radio satellite. 

The reaction of listeners and participat- 
ing radio managements has been "ex- 
tremely positive," says KQED. A typical 
comment is that the digital recordings are 



"Identical" to a direct live audio pickup (un- 
like analog recording, which has inherent 
tape hiss and a much smaller dynamic 
range). The station's chief engineer says, 
"The PCM recordings sound exactly like 
live broadcasts. In A/B comparisons, I 
can't tell the difference," 

The digital system has advantages other 
than fidelity. Tape and storage costs can be 
cut since the digital recordings are stored 
on videocassettes instead of reel-to-reel 
analog tape. The tapes suffer no detectable 
loss of quality with age and use, and they 
can be copied an unlimited number of 
times with perfect accuracy. 

Electronics Hall-of-Fame 
Center proposed 

Two vice presidents of the National Elec- 
tronic Service Dealers Association (NES- 
OA), Gene Dillingham and Bill Lawler, are 
leading a project to inaugurate a Hall-of- 
Fame Center as a tribute to those who have 
made significant contributions in the field 
of electronics. It would Include for starters 
such figures as Thomas A. Edison, inventor 
of the electric light, motion pictures, and 
the phonograph; Lee deForest, the father 
of radio; Hugo Gernsback, publisher, In- 
ventor, and electronics prognosticator. and 
David Sarnoff, col or- TV pioneer. 

Dillingham and Lauder presented the 
plan to NESDA's House of Representa- 
tives, which approved the project January 
31, 1981. 

NESDA is inviting EIA, NEDA, ITA, NAE- 
DA, NABER, NAVA, NATESA, and all other 
national associations In the electronics in- 




KQED'S CHIEF ENGINEER FRED KflOCK and music director Victor Ledin with Sony's PCM-10O 
digital audio encoder. 



dustry to join in making this Hall of Fame 
possible by forming a Hall-of-Fame Foun- 
dation to administer the operation of the 
Hall-of-Fame Center. 

Inquiries may be sent to NESDA, Atten- 
tion: J. W. Williams, 2708 West Berry St., 
Fort Worth, TX 76109. 

New small-car wiring system 

A novel prototype car "wiring" system 
was displayed by National Semiconductor 
at the recent Society of Automotive Engi- 
neers conference and exhibition. It was 
designed to solve the problem of space lim- 
itation in today's small cars. 

The steady stream of compact economy 
cars has posed a multitude of problems for 
engineers. In particular, the space available 
for automobile electrical harnesses— bun- 
dles of electrical wiring throughout the 
car — has been restricted severely. The 
ever-increasing variety of electrical acces- 
sories on the newer cars makes the prob- 
lem even worse. 

National Semiconductor's system con- 
sists of transmitters, receivers, and a pow- 
er conditioner. The transmitters are con- 
nected to the regular dashboard switches 
(ignition, lights, etc.) They send an encoded 
signal when the switch is turned "on" 
(closed) and another when it is opened. The 
receivers decode the signals and turn on 
the corresponding loads (headlights, wip- 
ers, etc.) or turn them off, as instructed. 

The system's power conditioner filters 
transients from the vehicle's electrical sys- 
tem, protecting transmitters and receivers 
and preventing false signals. 

With this new multiplex "wiring" system, 
the wiring harness can be reduced to three 
wires: a high current-load power wire, a 
multiplex system power wire, and a ground 
wire. The space saving is significant. In 
addition, the new system permits adding 
extra electrical accessories at will, simply 
by connecting additional transmitters and 
receivers to the three key wires. 

Speech synthesizer for low- 
volume users 

The Votrax SC-01 speech-synthesizer IC 
is now available In low-volume quantities 
through the company's newly established 
sales division, Vodex, states Vodex general 
manager Russell Thielman. The SC-01 IC, 
released in 1980, is a speech-synthesizer 
IC thai produces speech using a propri- 
etary technique for combining electronic- 
ally generated phonemes through a series 
of electronic commands to make an unlim- 
ited vocabulary. 

The "talking" iC can now be purchased 
in quantities from five to 5,000, where, pre- 
viously, it was available only for large-vol- 
ume orders. In quantities of 1,000, the IC Is 
available at a per unit cost of $37.50, says 
Thielman, 

continued on page 12 
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New Portable Digital 
Capacitance Meter 
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MODEL 820 
Call For Our Price 
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THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 



54 WEST 45th STREET, NEW YORK, MY. 10036 
IN NEW YORK STATE 212-687-2224 




WESTON 

The Roadrunner 
Model 6100 

• 5 Range audible signal- 
ing function 
• 0.5" LCD display 
• 6 Functions 
• 29 Ranges 



*ft* 



Reg. $155.00 

SPECIAL 
$139.00 

includes free case 



PORTABLE 
OSCILLOSCOPES 



MS-15 



BATTERY OPERATED 



Hon- Linear Systems 




Call For Our Prices 



MS-21 5 



Single Trace 15MHz 

MS-230 




Dual Trace 15 MHi 



Dual Trace 30MHz 



New Sweep/Function Generator 

MODEL 3020 



Z4€PR£CtSI0N 




* Four instruments in one 
package— sweep generator, lunc- 
Hon generator, pulse generator, 
lone- burst generator 

* Covers 0,Q2H2-2MHz 

* 1000: 1 tuning range 

■ Low-distortion high-accuracy 
outputs 

* Three-slap attenuator plus 
vernier control 

* Internal linear and log sweeps 

* Tone-bursl output is Iront- panel or 
externally programmabJe 



V-151B 15MHi Single Trace 
V-152B 15 MHz Dual Trace 
V-202 20 MHz Dual Trace 
V-301B 30 MHz Single Trace 
V-302B 30 MHz Dual Trace 
V-352 35 MHz Dual Trace 
V-550B 50 MHz Dual Trace, 

Dual Time Base 
V-1050 100 MHz Dual Trace, 

Dual Time Base 



HITACHI 



Call For 

Special Intro 

Price Offer 




V 



We carry a full line of multimeters, oscilloscopes, frequency counters, audio and 
RF generators, power supplies and accessories. 

Just call our Toll-Free number and one of our experts will answer all your 
questions about test equipment. 
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Only from NRI! 
Complete home entertain 
in one fast-track home- 
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ment electronics service 
study course. 



Only NRI gives you so much 

training for your money. 

Look what you learn 

to service... 



Color TV 


Musical Instrument 


Black* White TV 


Amplifiers 


Portable TV 


AM/FM Tuners 


Videotape 


Tape Recorders 


Recorders 


Speaker Systems 


Video Disc 


Record Players 


Players 


Auto Radio 


Cable TV 


Antennas 


Equipment 


Auto Stereo 


Public 


Microprocessor 


Address 


Controls 


Systems 


Electronic Fire & 


Portable 


Burglar Alarm 


Radios 


Systems 




and more! 



Master the world of entertainment 
electronics with training from NRI. Only 
NRI gives you so much in a single, 
unified course. You're prepared to 
enter this lucrative field at any point, 
specialize or be a generalist. From 
computer-controlled TV to videotape 
recorders to laser beam video disc 
players, NRI training is complete. 

Learn at Home 
in Your Spare Time 

And you learn right at home, at 
your convenience, without quitting your 
job or wasting time and gasoline going 
to night school. NRI "fast-track" train- 
ing makes learning easier... NRI 
"hands-on" projects give you practical 
bench experience as you progress. You 
not only get theory, you actually build 
and test electronic circuits, equipment, 
a complete audio system or color TV. 

Computer-Programmed TV, 

Videotape Recorder, 

or Stereo 

As part of your training, you as- 
semble and keep NRI's 25" (diagonal) 



color TV. It's complete with built-in digi- 
tal tuning that lets you program an 
entire evening's entertainment. As you 
build it, you study circuit operation 
stage by stage, see how electronic faults 
can be detected and corrected, get prac- 
tical bench experience that gives you 
extra confidence. 




Training Equipment and instruments 
included. . .yours to keep. 

Or, as your practical experience 
project, you can elect to construct NRI's 
solid-state tuner and amplifier, complete 
with speakers. Or train with a fine 
videotape recorder. Any way you choose, 
you keep all equipment, get all 67 
lessons covering home electronics 
completely. 

Professional Instruments 
Included 

Your training also includes the 
NRI Discovery Lab® where you'll build 
and study electronic circuits, perform 
practical experiments that make theory 



come alive. You'll get professional in- 
struments, too, like the 6-function, 26- 
range Beckman LCD digital multimeter, 
And as you assemble your TV, you even 
build key instruments so you know them 
from the inside out. ..a digital CMOS 
frequency counter, 5" solid-state oscil- 
loscope, and a 10-function integrated 
circuit TV pattern generator. 

NRI Training 
the Choice of the Pros 

More than 60 years and a million 
students later, NRI is still first choice in 
home-study schools. A national survey 
of successful TV repairmen shows that 
more than half had home-study train- 
ing, and among them, it's NRI 3 to 1 
over any other school. We'll be happy 
to send you the survey summary on 
request. Find out how NRI can work 
for you. 

Send for Free Catalog. . . 
No Salesman Will Call 

Send today for our free 100-page 
catalog which shows all the equipment 
and instruments, complete lesson plans, 
opportunities in this wide-open field, 
and convenient time payment plans to 
fit your budget. Or explore other NRI 
opportunity courses like Microcompu- 
ters and Microprocessors, Communi- 
cations Electronics, Electronic Design 
Technology, or Digital Electronics. Send 
the postage-paid card today and see 
what "complete" really means. If card 
has been removed, please write to us. 

NRI SCHOOLS 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 

We'll give you tomorrow. 
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Lithium photo batteries 

A new high-performance cylindrical pho- 
tographic battery with a storage (shelf) life 
of more than five years is now available. 
Introduced by Duracell International inc., it 
is the first cylindrical lithium battery avail- 
able for consumer use in this country. 




DURACELL's PX2SL LITHIUM BATTERY 

The new 6-vott battery Is made up of two 
3-volt cells. It ts directly interchangeable 
with present alkaline and silver-oxide types 
and fits a wide variety of 35-mm cameras. 

Most photo batteries have a storage life 
of only one to two years, and many serious 
photographers change them oftener than 
once a year, to be sure of dependable ser- 
vice. The Duracell PX2SL can be stored in a 
camera for more than five years with little 
or no loss of energy. 

Telematic acquires RCA division 

Telematic, a manufacturer of TV service 
components and an early constructor of 
test jigs and adapters, has acquired the 
RCA Test Jig and Adapter Division. 

The company will manufacture the RCA 
test jig and adapters as an independent 
line. It will continue to make its own test jig 
and adapters. The combination will enable 
Telematic to service practically every tele- 
vision set in use today. 

All products will be supplied from Tele- 
matic's plant at 108-02 Otis Avenue, Coro- 
na. NY 11368. 

Hitachi wins lawsuit 

Hitachi, Ltd., Tokyo, Japan, has an- 
nounced that the billion-dollar antitrust and 
antidumping lawsuits filed by Zenith Radio 
Corp. and National Union Electric Corp., 
against 21 Japanese and U.S. companies, 
including Hitachi and two of its subsidiar- 
ies, have been dismissed by the U.S. Dis- 
trict Court in Philadelphia. The complaints, 
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filed in 1970 and 1974, alleged that the 
defendants and almost 100 alleged co-con- 
spirators had conspired to take over the 
U.S. market for television receivers and 
other consumer electronic products by 
concerted dumping and price discrimina- 
tion, and by pursuing unlawful acquisitions 
in the United States. 

The decision by Judge Edward R. Beck- 
er, coming after more than ten years of liti- 
gation, granted Hitachi's motion for sum- 
mary judgment as to all of plaintiffs' claims 
under the Sherman Act, Robinson-Patman 
Act, Ciayton Act, and the 1916 Antidump- 
ing Act. Last year the Court granted Hita- 
chi's motion for summary judgment as to 
all but minor aspects of plaintiffs' other 
claims under the 1916 Act. That ruling has 
been appealed and is pending before the 
U.S. Court of Appeals in Philadelphia. 

Local TV stations 

may triple in three years 

If positive action is taken on rute-making 
procedures now before the FCC, the num- 
ber of channels available to the TV viewer 
in most areas will increase within three 
years to at least three times the number 
now available. 

That statement was made by Lo-Power 
Digest, a new publication aimed at entre- 
preneurs who may be interested in the pro- 
posed new field for investment. It is based 
on the FCC's decision to take applications 
for new low-power stations under the same 
rules as regular "translator" stations, that 
simply repeat the programs of present TV 
stations in areas where the coverage ts not 
good. 

The result has been a flood of applica- 
tions—supposedly exceeding 1,000 per 
month— for the new stations. It is hoped 
that new highly stable low-power solid- 
state transmitters may allow the FCC to 
relax some of the rules now applicable to 
high-power stations to allow the low-power 
stations to operate at a lower cost than is 
now possible. That, plus low-cost cameras 
and video-tape systems, may make low- 
power local TV stations feasible in smaller 
Cities that are not now considered large 
enough to support a local station. 

"Low-power television broadcasting, the 
first new broadcast service considered by 
the FCC in 20 years, offers the same possi- 
bilities as the advent of commercial televi- 
sion broadcasting in the 1940's," says 
Charles D. Ferris, Chairman of the FCC. "It 
poses the exciting challenge to commercial 
and noncommercial entrepreneurs Of cre- 
ating programming to make the new ser- 
vice attractive to Americans." 

The proposed new service would operate 
on UHF channels, with a power maximum 
of 1,000 watts — enough to cover almost 
any average-sized city. Stations would be 
licensed to drop in on nearly any channel 



where they could prove that no interference 
would be caused to existing stations. 

FIRST COj MILITARY LASER 




HUGHES AIRCRAFT ENGINEER William Tomita 
adjusts the transmitter an an advanced proto- 
type model of the first carbon-dioxide laser 
developed in the United States for tactical mili- 
tary applications. The transmitter and its elec- 
tronics will be housed in the white casing at 
left. The new laser will have several key advan- 
tages over the solid-state lasers now used in 
military rangefinding. A carbon-dioxide laser 
will penetrate battlefield smoke and dust better 
than a solid-stale device. It also operates in the 
same waveband as the tank's thermal-imaging 
system. That means lhal the laser will reach 
any target that the gunner can see through his 
thermal night sight. The new laser is harmless 
to the human eye and can be used safely in 
training exercises. 

Direct satellite broadcast 
endorsed by FCC 

At a recent meeting, the FCC endorsed 
the general idea of direct television broad- 
casting from satellites to private homes. It 
also took under consideration a COMSAT 
proposal to provide that service. 

Few of the details of the proposed ser- 
vice were worked out, but the Commission 
expects to be able to give final approval to 
the new service sometime In 1981. The FCC 
has already warned microwave communi- 
cations systems that they may have to 
cease operating in the 12-GHz band, be- 
cause of possible interference with the sat- 
ellite-home TV signals. 

Television broadcasters are not happy 
with the new proposal; the National Associ- 
ation of Broadcasters suggests that the 
service should be studied further, and then 
approved by Congress before implementa- 
tion. "Any interim approval by the FCC is 
shortsighted," stated NAB president Vin- 
cent T. Wasllewski. R-E 



EAST COAST 

HMEGA Sales Co. 

12 Meeting St. 
Cumberland, Rl 02864 

1-401-722-1027 

1-800-556-7586 




WEST COAST 

HMEGA Sales Co. 

3533 Old ConejoRd. #102 

Newbury Park, CA 91320 

1-805*499-3678 
CA. TOLL FREE 1-800-322-1873 

1-800-235-3581 



COMPLETE 
SYSTEM 




mm 



CABLES 



$2841 



includes: 

H commodore 

4032 COMPUTER $1061 

(8032 Add $180) 
4040 DISK $1061 

4022 PRINTER $651 
CBM-IEEE $33 

IEEE-IEEE 



S^ 



EPSON 

MX-80 
| 
$479 




$398 

IDATA 

MtCROLINE-80 



ATARI 800 32 k$779 



• WE ACCEPT C.O.D.'S 

• NO SURCHARGE FOR 
CREDIT CARD ORDERS 

• ALL EQUIPMENT FACTORY 
FRESH W/MFT.WRNTY. 

• STOCK SHIPMENTS 
SAME DAY OR NEXT 
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INTERTEC SUPERBRAIN 64K RAM 

QD SUPERBRAIN 

NEC 5510 SPINWRITER 

NEC 5530 SPINWRITER 

OKIDATA MICROLINE-80 

OKI DATA MICROLINE-82 

OKIDATA MICROLINE-83 

APPLE II PLUS 48K 

APPLE DISK w/3.3 DOS Controller 

APPLE DISK w/o Controller 

BASE II PRINTER 

HAZELTINE 1420 

NORTHSTAR HORIZON II 32K QD 

ANADEX DP-9500 

TELEVIDEO 912C 

TELEVIDEO 920C 

TELEVIDEO 950 

CBM 8032 COMPUTER 

CBM 8050 DISK DRIVE 

CBM 4032 COMPUTER 

CBM 4040 DISK DRIVE 

CBM 4022 

CBM VIC-20 

CBM C2N 

RADIO SHACK II 64K 

RADIO SHACK III 16K 

LEEDEX/AMDEK 100 

LEE D EX/AM DEK 100G 

LEEDEX/AMDEK COLOR-1 13" Color Monitor 

MICROTEK 16K RAMBOARD for ATARI 

MICROTEK 32K 

ATARI 400 16K 

ATARI 825 PRINTER 

ATARI 850 INTERFACE 

or both together 
ATARI 810 DISK DRIVE 

(Call for price list of ATARI software) 



fIDEO 
RE 



ilt 



SHACK 



$2799 
$3195 
$2595 
$2595 
$ 399 
$ 529 
$ 799 
$1189 
$ 545 
$ 435 
$ 599 
$ 799 
$2975 
$1295 
$ 669 
$ 729 
$ 959 
$1225 
$1449 
$1090 
$1090 
$ 679 
$ 289 
$ 85 
$3245 
$ 839 
$ 139 
$ 169 
$ 349 
$ 99.95 
$ 165 
$ 349 
$ 819 
$ 139 
$ 749 
$ 449 



PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. 



HE EAST COAST / WEST COAST 

Omega sales company 
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TWELVE STRONG 
HEATH/ZENITH YOUR 



Pick a strong partner 

A computer purchase is the beginning of a long term 
partnership between you and the people you buy from. 
Your ongoing need for software and accessories re- 
quires a partner who will stand by you with a growing 
line of products. And nowhere will you find a more com- 
plete line of hardware, software and accessories than 
at your Heathkit Electronic Center. Here are twelve 
strong reasons to make Heath/Zenith your partner. 

1. The All-in-One Computer 

The heart of the Heath/Zenith line is the stand-alone 
89 Computer. It's a complete system with built-in BVi-inch 
floppy disk drive, professional keyboard and keypad, 
smart video terminal, two Z80 microprocessors, and 
two RS-232C serial t/O ports. It comes with 16K RAM, 
expandable to 64K. 




1 



Peripherals 

These include the popularHeafh/Zen/r/i 
19 Smart Video Terminal, loaded with 
professional features. And the 14 Line 
Printer, priced as low as $495. Other 
printer brands are on display, 
including high- _ 

speed, typewriter-^^ 



quality printers. 



/ 



3. Software 

Word processing, includes reliable, easy-to-use 

Zenith Electronic Typing and powerful, full-featured 

WORDSTAR. 

Small Business Programs, feature General Ledger and 

Inventory Control. 

HUG, Heath Users' Group, offers members a library of 
over 500 low- cost programs for home, work or play. 

4. Programming Languages 

Foryourown custom programs, 
Microsoft languages are 
available in BASIC {compiler 
and interpreter), FORTRAN 
and COBOL. 

5. Operating Systems 

Three versatile systems give you the capability to per- 
form your specific tasks. 

CPIM by Digital Research makes your system com- 
patible with thousands of popular CP/M programs. 
UCSD P-System with Pascal is a complete program 
development and execution environment. 
HDDS, Heath Disk Operating System gives you a 
sophisticated, flexible environment for program 
construction, storage and editing. 
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6. Utility Software 

Expand the performance range of your computer with 
a broad selection of utility tools, including the best of 
Digital Research and the complete line of innovative 
Sottstuft products. 

7. Disk Systems 

The 8-inch HeathiZenith 47 

Dual Disk System adds over 2 

megabytes of storage to your 

89 Computer. Diskettes are 

standard IBM 3740 format, double-sided, 
double-density. 

The 5V*-inch 87 Dual Disk System adds 
200K bytes of storage to your 89. Both 
disk systems feature read/write protec- 
tion and easy plug-in adaptability. 



8. Self- Study Courses 

Learn at your own pace 
with Programming 
Courses that teach you 
to write and run your own 
programs in Assembly, 
BASIC, Pascal or 
COBOL 

A course on Computer Concepts 
for Small Business gives you 
the understanding to eval- 
uate the ways a computer 
can benefit your business. 
Personal Computing is a 
complete introduction to 
the fundamentals for the 
novice. Every Heathkit/ 
Zenith course is pro- 
fessionally designed 
for easy, step- by- 
step learning. 




Alt Heath I Zenith 
Computer Products 
are available completely 
assembled and tested for 
commercial use. Or in easy 
to-build, money-saving kits 




REASONS TO MAKE 
COMPUTER PARTNER 





9. Expansion Options 

Communicate with the outside world through a Three- 
port EIA RS-232C Serial Interface. 
Expand RAM to 64Kwith easy-to-instail expansion 
chips. 

Accessories 

Your Heathkit Electronic Center has the 

latest in modems, black-and-white and 
color video monitors, computer furniture 
and a full line of supplies, accessories, books 
and parts. 

11. Service 

No one stands by you like Heath/Zenith 
We help you get your system up and 
running smoothly. Service is avail- 
able from trained technicians, 
over the phone or at one of 56 
Heathkit Electronic Centers. 

12. Value 

Your money buys you more because 
Heath/Zenith prices are among the industry's most 
competitive. Make your own comparison and find out 
how much you can save. 

Complete, integrated computer hardware and soft- 
ware, designed to serve you and to grow with you 
- that's what to look for in a strong partner. And 
with Heath/Zenith you get it all under 
one roof. 



All at your 
Heathkit Electronic 
Center 

Pick the store nearest you 
from the list at right. And 
stop in today fora demon- 
stration of the Heath/Zenith 
89 Computer System. If you 
can't get to a store, send 
$1.00 for the latest Heathkit* 
Catalog and the new Zenith 
Data Systems Catalog of 
assembled commercial 
computers. Write to 
Heath Co., Dept. 020-804, 
Benton Harbor, Ml 49022. 




Visit Your Heathkit Electronic Center* 

where Heath IZenith Products are displayed, sold and serviced. 



PHOENIX, AZ 

2727 W. Indian School Rd. 

602-279-6247 

ANAHEIM, CA 

330 E. Ball Rd. 
714-776-9420 

CAMPBELL, CA 

2350S.BascomAve. 
408-377-8920 
ELCERRITO.CA 
6000 Potrero Ave. 
415-236-8870 
LA MESA, CA 
8363 Center Dr. 
714-461-0110 

LOS ANGELES, CA 

2309S. Flower St, 
213-749-0261 

POMONA, CA 

1555 N.Orange Grove Ave. 
714-623-3543 

REDWOOD CITY, CA 

2001 Middiefieid Rd. 
415-365-6155 

SACRAMENTO, CA 

1860 Fulton Ave. 
916-486-1575 

WOODLAND HILLS, CA 

22504 Ventura Blvd. 
213-883-0531 

DENVER, CO 
5940 W.3Bth Ave. 
303-422-3408 
AVON.CT 

395 W. Main St. (Rt. 44) 

203-678-0323 

HIALEAH. FL 

4705 W, 16th Ave. 

305-823-2280 

PLANTATION, FL 

7173 W.Broward Blvd. 

305-791-7300 

TAMPA, FL 

4019 W Hillsborough Ave. 

813-886-2541 

ATLANTA, GA 
5285 Roswell Rd. 
404-252-4341 
CHICAGO.IL 
3462-66 W.Devon Ave. 
312-583-3920 
DOWNERS GROVE, II 
224 0gdenAve. 
312-852-1304 
INDIANAPOLIS. IN 
2112 E. 62nd St. 
317-257-4321 



MISSION, KS 
5960 La mar Ave. 
913-362-4486 
LOUISVILLE, KY 
12401 Shelbyville Rd. 
502-245-7811 
KENNER.LA 
1900 Veterans 
Memorial Hwy. 
504-467-6321 
BALTIMORE, M0 
1713E. JoppaRd. 
301-661-4446 
ROCKVILLE.MD 

5642 Nicholson Lane 
301-881-5420 
PEABODY, MA 

242AndoverSt. 

617-531-9330 

WELLESLEY, MA 

165 Worcester Ave, 

617-237-1510 

DETROIT, Ml 

18645 W. Eight Mile Rd, 

313-535-6480 

E. DETROIT, Ml 

18149 E. Eight Mile Rd. 

313-772-0416 

HOPKINS, MN 

101 Shady Oak Rd. 

512-938-6371 

ST. PAUL, MN 

1645 White Bear Ave. 

612-778-1211 

BRIDGET0N.M0 
3794 McKeivey Rd 
314-291-1850 
OMAHA, NE 
9207 Maple St. 
402-391-2071 
ASBURY PARK, NJ 
1013 State Hwy. 35 
201-775-1231 
FAIRLAWN.NJ 
35-07 Broadway (Rt .4) 
201-791-6935 
AMHERST, NY 
3476 Sheridan Dr. 
716-835-3090 
JERICHO, L.I. NY 
15 Jericho Turnpike 
516-334-8181 
ROCHESTER, NY 
937 Jefferson Rd. 
716-424-2560 
N.WHITE PLAINS, NY 
7 Reservoir Rd. 
914-761-7690 



CLEVELAND, OH 

28100 Chagrin Blvd. 

216-292-7553 

COLUMBUS, OH 

2500 Morse Rd. 

614-475-7200 

TOLEDO. OH 

48 S. Byrne Rd, 

419-537-1887 

WO0DLAWN.OH 

10133 Springfield Pike 

513-771-8850 

OKLAHOMA CITY, OK 

2727 Northwest 

Expressway 

405-848-7593 

FRAZEfl.PA 

630 Lancaster Pike 

(.Rt. 301 

215-647-5555 

PHILADELPHIA, PA 

6318 Roosevelt Blvd. 

215-288-0180 

PITTSBURGH, PA 

3482 Wm Penn Hwy 

412-824-3564 

WARWICK. Rl 

558 Greenwich Ave. 

401-738-5150 

DALLAS, TX 

2715 Ross Ave. 

214-826-4053 

HOUSTON, TX 

1704 W. Loop N, 

713-869-5263 

SAN ANTONIO. TX 

7111 Blanco Road 

512-341-8876 

MIDVALE.UT 

58 East 7200 South 
801-566-4626 

ALEXANDRIA. VA 
6201 Richmond Hwy. 
703-765-5515 

virginiabeach.ua 
1055 Independence Blvd. 
804-460-0997 
SEATTLE, WA 
505 8th Ave. N. 
206-682-2172 
TUKWILA.WA 
15439 53rd Ave.S. 
206-246-5358 
MILWAUKEE, Wl 
5215 W. Fond du Lac 
414-873-8250 

'Units of veri technology 
Electronics Corporation in 
the US 



Prices and specifi cations subject to change without notice. 
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Becoming An Author 



Wherever I go, the most often asked question is: "How do I go 
about writing an article for Radio-Electronics?" I do not dismiss 
that question lightly. Our readers represent a vast untapped reser- 
voir of knowledge. Each and every one of you has developed a 
special expertise in at least one particular area. Many of you have 
unique ideas and knowledge that is not widely known. The drive to 
acquire knowledge and share knowledge and ideas with others is 
immense. In fact, that is the main function of Radio-Electronics. It 
is a vehicle for the exchange of knowledge and ideas. For those 
reasons we encourage our readers to write articles. 

What do you get out of writing an article? Aside from the extra 
income and recognition of having your name in print, there's the 
satisfaction of sharing your knowledge with others. In effect, you 
have advanced the knowledge of the members of this industry and 
have helped people just like yourself. Indeed, it is a rewarding and 
satisfying achievement. 

Submitting an article is not difficult. It is simply a matter of 
sending it to my attention. The best first step, however, is to send 
me an outline of the article to see if we're interested in the subject. 
If we are, we'll tell you to go ahead and perhaps even make a few 
suggestions regarding your outline. 

There are far too many steps involved in writing an article for us 
to cover here. However, we do have an Author's Guide that will 
answer many of your questions. If we've managed to stir your 
curiosity, then send a self-addressed stamped envelope to Author's 
Guide, Radio-Electronics, 200 Park Avenue South, New York, NY 
10003, and we'll send you one. 

Now what's your excuse for not writing an article? 




ART KLEIMAN 

Managing Editor 



Electronics 



® 



Hugo Gernsback (1 884-1 967) founder 

M. Harvey Gernsback, editor-in-chief 

Larry Steckler, CET. publisher 

Arthur Kleiman, managing editor 

Josef Bernard, K2HUF, technical editor 

Carl Laron, WB2SLR. assistant editor 

Jack Darr, CET, service editor 

Leonard Feldman 
contributing high-fidelity editor 

Karl Savon, semiconductor editor 

Herb Friedman, communications editor 

Gary H. Arlen, contributing editor 

David Lachenbruch, contributing editor 

Earl "Doc" Savage, K4SDS, hobby editor 

Ruby Yee, production manager 

Robert A. W. Lowndes, production 
associate 

Joan Burwick, production assistant 

Gabriele Margules, circulation director 

Ariine R. Fishman, 
advertising coordinator 

Cover photo by Robert Lewis 

Radio- Electronics is indexed in Applied 
Science & Technology index and Readers 
Guide to Periodical Literature, 



Gernsback Publications, Inc. 
200 Park Ave. S.. New York. NY 10003 
President: M. Harvey Gernsback 
Vice President: Larry Steckler 
Secretary /Treasurer 1 Carol A Gernsback 

ADVERTISING SALES 212-777-6400 

Larry Steckler 
Publisher 

EAST 

Stanley Levitan 
Radio-Elect ronics 
20Q Park Ave. South 
New York. NY 10003 
212-777-6400 

MIDWEST/Texas/Arkansas/Okla. 

Ralph Bergen 

The Ralph Bergen Co. 

540 Frontage Road — Suite 361-A 

Norlhfield. Illinois 60093 

312-446-1444 

PACIFIC COAST 
Mountain States 

Marvin Green 
Radio-Electronics 
413 So. LaBreaAve, 
Los Angeles. Ca 90036 
213-938-0166-7 

SOUTHEAST 

Paul McGinnis 

Paul McGinnis Company 

60 East 42nd Street 

New York. N.Y 10017 

212-490-1021 
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NOW SONY TEACHES YOU 

THE THEORY BEHIND 
VIDEO COLOR SYSTEMS AT 
THETOUCHOFA BUTTON. 

It's a whole new way of getting an education in color video technology— Sony-style. 

The classroom is home or shop. The seat— your most comfortable. The hours— your own. The 
method— five videocassettes and five accompanying booklets that make up j^^^^^^^^^^^ 
a complete, self-paced learning program. With Sony teaching. M M 

Called "Color Systems" this second course in Sony's Video Funda- M ■ 

mental Series is designed for those who require a thorough back- J #vT^^^^^I W 

ground in all aspects of color theory as it applies to the video -^t0t jf nfflEM CQIIRqc f 

industry today. J ■PgJ W fSj-s***** E 

You'll see clear demonstrations that unravel the myster- J. Hfl ^^^^^^__ ■ 
ies of color circuitry— from cameras to CRT's. You will learn ■ tav 

about the equipment and signals used for testing, plus useful ^B" - P^« ■ 

techniques for troubleshooting color video systems. Each cassette"^ ■ ■ 

comes with its own stud) booklet, whose self -review questions show ■ l^^^B W 

you when you're on top of the material and ready to move on. ^^^J ^k 

You can order a preview tape, individual tapes on a d ^^^" 

specific subject or the entire Color Systems course in Betamax I ^^T!«c^55^^' 

or U-matic format. W ^^^g§^> ^ 

C ourse C ontents: I. Properties ol C olor. 2. Color Cam- T.V v**^^j$S* v ' ^^^ ^^ 
era Systems. 3. Video Display Systems. 4. Encoding NTSC Color. ^V ^^^^^ ^L 



5. Decoding NTSC Color. 



Whether you own, sell or service video equipment, or have 
an overall electronics background, "Color Systems' will make you 
thoroughly at home in the world of color video technology. 



SONY COLOR SYSTEMS COURSE 



VISA' 



We honor VISA and MasterCard via phone or mail. 
Name 




£g) 


AHrlrrsn 


Tirv Itale 


ZipCnrlp Phr-inc # 




V 1 SA/ MasterCard Number 


Exp. Date 



I'm interested in learning color video technology. Please send me: 

COLOR SYSTEMS SERIES-COMPLETE 

(5 cassettes/booklets, customized album and binder supplied) 

Betamax □ 1 hr. D 2 hr $295.00 

Regular Price S3 30.00 

W U-matic □ $355.00 

Regular Price $405.00 
INDIVIDUAL LESSONS 
(Price per cassette/booklet) 

Betamax D 1 hr. □ 2 hr.. . . $66.00 

W U-matic D $81.00 

Circle lesson # and indicate quantity desired in space provided. 

Signature 

1 2 , 3 4 , 5 Mail to: Sony Video Products Company. Tape Production Services. 

PREVIEW TAPE 700 W. Artesia Blvd.. Compton, California 90220. 

Betamax D I hr. D 2 hr. $12.50 D Please send additional information. j, 

U-matic □ $28,00 NOTE: Tapes returnable if defective when received. Please allow two c 

Add appropriate sales tax and $ 1.75 per cassette ($8.75 for complete weeks for delivery. £ 

course) for handling and shipping, (UPS in continental U.S. If outside, c * ^\T\~f"\7' 2 

add $30.00 for Export Charges, plus Collect Freight Charges; special J& UiAl X "I 

handling is extra.) For phone orders, call (213) 537-4300, x331, or visit Video Communications g 

your local SONY Video Products Dealer. Sony. Betama* and U-matic are registered trademarks of the Sony Corp. -* 
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"If you're going to learn 
electronics, you might 
as well learn it right!" 
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'Don 't settle for less. 
Especially when it comes 
to career training. . . because 
everything else in your life 
may depend on it. That's 
why you ought to pick CIE!" 



Y: 



ouVe probably seen ad- 
vertise men ts fro ui other 
electronics schools. Maybe yon 
think they're all the same. 
They're not! 

< 'IK is the largest indepen- 
dent home study school in the 
world that specializes exclu- 
sively in electronics. 



Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion yon get in return. 

That s why it makes so much 
sense to go with number one . . . with 
the specialists. . .with CIEI 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CLE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career Bkills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about Today, it' b pretty 
hard to put a price on that. 

BecauscwtVc special- 
ists, we have to stay 
ahead. 

At CLE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it . . . 

Our step-by-step learning 
includes "hands-on" 
training. 

At CIE, we believe theory is 
important. And our famous 
Auto- Programmed* Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. That's why some of our 
courses train you to use tools of the 
trade like a 5 MHz triggered -sweep, 
solid-state oscilloscope you build 
yourself— and use to practice trouble- 
shooting. Or a Digital Learning 
Laboratory to apply the digital theory 
essential to keep pace with electronics 
in the eighties. 

Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CIE specialists. And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 



Pick the pace that's right 
for you. 

CEE understands people need 
to learn at their own pace. There's no 
pressure to keep up ... no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 

CIE's "same day* grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and matl it back— 
the same day. You find out quickly 
how well you're doing! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, you 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. Either way, it's 
government- certified proof of your 
specific knowledge and skills! 

More than half of CIE's courses 
prepare you to pass the government- 
adrainlstered exam. In continuing 
surveys, nearly 4 out of 5 CLE gradu- 
ates who take the exam get their 
Licenses! 



Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 

Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CLE representa- 
tive contact you to answer any ques- 
tions you may have. 

Mail the card or the coupon or 
write CIE (mentioning name and 
date of this magazine) at: 1776 East 
17th Street, Cleveland, Ohio 441 14. 
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| MAIL today; 



Cleveland Institute of Electronics, Inc. 



177S Ease 17th Street, Cleveland, Ohio 44114 
Accredited Member National Home Study Council 

□ YES ... I want the best of everything! Send me my FREE CIE school 
catalog — Including details about the Associate Degree program — plus my FREE 
package of home study information, 

Print Name 



Address. 
City 

State 



-Apt. . 



_Zip_ 



Age Phone (area code ) 

Check box for G.I. Bill information: □ Veteran □ Active Duty 
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DROPS INTO $1,800 
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CONVENTION 
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At the latest gathering of the Satellite Private Terminal Seminar in Washington in early spring, 
the cost of home satellite receivers dropped to an all-time low. Complete packages of equipment 
were available for as little as $1,800. In truth, a realistic package of antenna, tuner, LNA, and 
associated hardware still costs around $3,000 for a parabolic dish; and that means a retail price of 
up to $6,500 for the same equipment. But if you'll be satisfied with a spherical antenna and lesser 
quality hardware, you can get into satellite TV for under $2,000. 

Close to 2000 people showed up for the SPTS conference and there were more than 50 
exhibits. Even Ralph Nader stopped by to offer a word of encouragement. A number of new 
vendors showed up with equipment, such as SatFinder Systems, which unveiled several equip- 
ment packages. Its SS-1 deluxe rota table antenna setup includes a 10-foot fiberglass dish, a polar 
mount, LNA and polarity motor, additional equipment, and directions on how to install a 
foundation, forms, and assembly. For $1 700 less, the company offers a hand-rotatable unit with 
a scaled down equipment package. 

National Microtech came with a glossy package of literature and a full-line of equipment, 
starting with its Apollo XK package for $3,980 (including 120° LNA, 10-foot dish and KLM 
receiver). Remote tunable receivers were available from many new suppliers. 

The success of the conference bodes well for the next SPTS conference slated for August 
14-16 in Omaha, Details are available from Satellite TV Technology Inc., PO Box G, Arcadia, 
OK 73007. 

Among the fascinating visual glimpses during the conference were the array of dishes spread 
out all around the grounds and parking lots of the hotel where the meeting was held. The 
exhibits even lapped over to nearby streets, where one vendor parked his car, with a trailer and 
small-dish antenna in tow. 

The increasing interest in satellite communications by major TV broadcasters was evident at the 
National Association of Broadcasters convention. In much the same way that the cable TV 
industry plowed into satellite usage five years ago, broadcast operators now seem ready to get 
into the act effectively. AT&T, which now carries much of the network TV broadcasting via 
microwave circuits nationwide, was on hand to show off several of its new services for satellite 
transmission — including an impressive all-digital process that it can now use for FM radio 
satellite transmission. 

As at other conferences, the parking lot was packed with dishes, including a novel "SimulSat" 
dish that was unveiled by Satellite Communications Network, a small New Jersey firm. The 
antenna, which looks like a cut-off version of a 10-meter dish, can pick up signals simultaneously 
from as many as four different satellites. 

The ABC, CBS, and NBC TV networks are going to test the idea of sending all of their 
programming via satellite. The test, due to begin in October, will last about three years and 
probably use the latest AT&T Comstar satellite (87° west longitude). One network official said 
the networks expect to know within a year if the satellite feed is preferable to the expensive and 
extensive set-up of terrestrial microwave facilities that the networks now use. 

AT&T may have another interesting new customer — the world's largest printer, R. R. Don- 
nelley and Sons. The company wants to transmit high-speed data — 1 .5 million bits per second — 
to its regional printing plants. It would be the first commercial use of AT&T's satellites for such 
massive data transmission. 

RCA Americorn has developed a new satellite TV distribution technique that makes it possible to 
put earth stations in areas subject to terrestrial microwave interference. Optimized Video 
Transmission (OVT) is a method that makes it possible for a TVRO to be co-located with TV 
studios in electronically congested downtown areas. The new technology can produce a substan- 
tial improvement in the picture by eliminating the low-level impulse noise that is often prevalent 
in small earth stations; in essence, the system shaves off part of the bandwidth to eliminate 
interference from other RF transmissions. 

Wold Communications, which is offering expanded video programming for broadcast and 
private TV networks, will begin using two transponders on the new AT&T satellite, probably 
beginning around next March 1 . 

Satellite Music Network is now beaming two audio channels — Modern Country music and 
Pop Adult music — via Westar to radio stations around the country. 

GARY ARLEN 
CONTRIBUTING EDITOR 






22 Megohm 
input Impedance 



12,000 Hour Continuous 
Battery Life 



Audible Continuity 
On-Otf Switch 

True RMS Select Switch 

for ac only or ac+dc 



Insta-Ohms Visual 
Continuity Indicator 



- 

-Circuit Resistance 

Measurement 

201 i Low Resistance 
with Zero Adjustment 




10 Amp ac/dc 

1500Vdc/1000Vrms 
■Overload and 
440 Vdc/Vrms Resistance 



Temperature Probe Input 
■(-20°Ceq +1265°C) 



Iri-Circuit Diode/ 
Transistor Test Function 



Introducing the TECH 360 
DMM. Never has it been 
so easy to do so much for 

so little. 



Beckman'sTECH 360 bench/ 
portable DMM puts unmatched 
capability and convenience at your 
fingertips. 

You can select from 8 functions 
and 31 ranges with one turn of the 
single selector switch. 

On or off the bench, you can 
accurately measure all complex 
waveforms with True RMS AC func- 
tions. Extend resistance measure- 
ment to 1/100 ohm resolution. Read 
temperatures from — 20°C to 
1265° C. Perform continuity checks 




quickly, with audible and visible 
indications. Measure up to 10 amps 
without adding special adaptors. 
All with 0.1% basic Vdc accuracy. 

12,000 hour battery life 

Designed for ultimate ease of 
operation, the TECH 360 delivers 
12,000 hours continuous service (up 
to 4 years of normal use) from stan- 
dard heavy-duty batteries. You'll 
never have to search for power out- 
lets or contend with ground loop 
errors. The expense of rechargeable 
battery packs 
is eliminated. 



The TECH 360 is available 
for just $289 (U.S. only), including 
batteries. The companion TECH 
350 (without RMS and temperature 
measuring capability) is priced 
at $229. 

For information on the com- 
plete line of Beckman DMMs and 
accessories, call your local distrib- 
utor today. For the one nearest you 
call: (714) 993-8803 or write 
Beckman Instruments, Inc., Electro - 
Products Group, 210 South Ranger 
Street, Brea, California 92621. 



Convenient storage and multiple viewing angles 
are featured in the new line of Beckman bench/ 
portable DMMs. 



BECKMAN 
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NATIONAL IC'S 

I have good news for readers who have 
had trouble locating the National IC's 
used in my recent projects. The National 
MM 5369EST/N is available for $2.85 
postpaid, and the 74C90N is available for 
$1.82 postpaid. Both IC's may be ordered 
from Circuit Specialists Co., PO Box 3047, 
Scottsdale, AZ 85257— and for these parts 
only there is no minimum order. 

They also have other hard-to-find parts. 
GARY McCLELLAN 

LED VU METER 

We noticed Brad Albing's article, "Led 
VU Meter for Your Hi-Fi," in the May 
Radio- Electronics. It was good, but he is 
quite out of date in saying that "at the 
present time, only Exar is manufacturing 
an IC suitable for use in a VU meter." Na- 
tional Semiconductor has been making 
the LM3916 for over a year now, and it 
covers the VU range from +3VU to 
-20VU. This IC includes complete out- 
put-current drivers for LED's so that no 
externa! transistors or current-limiting re- 



sistors are needed. Also, when used in 
conjunction with an LM3915, it can cover 
a wider range to -40VU per the applica- 
tion notes in the LM3916 data sheet. 
ROBERT A. PEASE, 
Staff Scientist, 

National Semiconductor Corporation 
Santa Clara, CA 

You're absolutely correct. However, Mr. 
Albing is not at fault. When he wrote the 
article, well over a year ago, the statement 
was correct Our editorial staff must ac- 
cept the responsibility for not catching 
this when we published the article. — Editor 

BALLY ARCADE INFORMATION 

1 noticed Mr. Cornett's letter on page 23 
of the May issue of Radio-Electronics. 
One would infer from it that there was no 
other Bally-oriented information source 
available, in actuality, I have been pub- 
lishing the Arcadian Newsletter since 
November, 1978. 

I realize that this is a pure oversight on 
Mr. Cornett's part, since he has been a 



subscriber for quite a while, and it was his 
advertisement in issue number 11 that 
started his current operation. 

I would appreciate a mention of the 
Arcadian in the next available issue of 
Radio-Electronics, to inform your readers 
of an alternative or concurrent informa- 
tion/software/hardware source. Our sub- 
scription rate is $12.50 per year. 
ROBERT FABR1S, 
Arcadian, 3626 Morrie Drive, 
San Jose, CA 95127 

PIRATE BROADCAST STATIONS 

I am shocked and disgusted with the 
article, "Pirate Broadcast Stations" 
{Radio- Electronics, May 1981), wherein 
the author, Robert Grove, not only reports 
their existence but makes the article a 
plug for them. As t see it, a reputable 
magazine is now advocating breaking the 
law. 

The article clearly shows the current 
leftist rhetoric against the "establish- 
ment," "thumbing their noses at the 
FCC," etc. I do not go along with the 
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OBOTS 

The New Industrial 

**ttnwlnljjm Intelligent machines 
HeVOlllIlOU are rapidly appearing 
in factories, offices, homes, and automobiles. The 
face of the industrialized world is changing. Vast 
opportunities exist for those with a knowledge of this 
explosive field. Robotics Age will bring you the 
latest developments in all aspects of Robotics and 
Machine Intelligence. From introductory and non- 
technical survey articles to the latest state-of-the- 
art in hardware and software design. You 
will find arlicles on sensors and percep- 
tion, computer reasoning and robot con- 
trol, industrial robot applications and 
amateur robotics — as well as related 
new products, book reviews and 
technical abstracts. 
YES? t wsnt to stay up-to-date on this fascinating 
new technology! 





INTERNATIONAL FM-2400CH 



__ FREQUENCY METER FOR 
TESTMG MOBU TOANSMTTTRS 
AND RECEIVERS 

Portable ■ Solid State ■ Rechargeable Batteries 



The FM-2400CH provides an accu- 
rate frequency standard for testing 
and adjustment of mobile transmit- 
ters and receivers at predetermined 
frequencies. 

The FM-2400CH with its extended 
range covers 25 to 1000 MHz. 

The frequencies can be those of tie 
radio frequency channels of opera- 
tion ancVor the intermediate frequen- 



Compjny 



Address 



V Sran.v Providerjce'Cdu ntry 

United Canada 

Slates Mexico* 
C I wi 16 issues) SIS S17 

□ 2 years (12 issues) $28 (32 

D 3 uears (IS issues) So? MS 



Foreign 

Bates* 

SI9 

SSI 

•US Funds on US Bank 
n Bill VISA CI MasterCard Q Bill me (N America only) 



Expires 



Signature 



Send to: R030l10agE , l-'O Box 372,Tujunga, California 9)042. 




cies of the receiver between 5 MHz 
and 40 MHz. 

Frequency stability: ± .0005% from 
+ 50° to +104°F. 

Frequency stability with built-in ther- 
mometer and temperature corrected 
charts: ±.00025% from 4-25° to 
+ 126" (.000125% special 450 MHz 
crystals available), 

■ Tests Predetermined Frequen- 
cies 25 to 1000 MHz 

■ Extended Range Covers 950 
MHz Band 

■ Pin 01 ode Attenuator for Full 
Range Coverage as Signal 
Generator 

■ Measures FM Deviation 



FM-2400CH (meter only) $690.49 

RF crystals (with temperature 

correction) $2&B9ea, 

RF crystals (less temperature 

correction) $21.92 ea. 

IF crystals catalog price 

Write for catalog 



M-iTERMA'nONAL CRYSTAL MFG. CO., IMC. 
10 North Lee CMifcomi Cry. OWt 73102 
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DM-10 
LOW OHM 
METER 
MODULE 



ALL NEW! 



Measures .'csisiance From 10 milNQnms to 20 Dhmi. New you cm 

measure resistance down to 10 miliiOiims with this low cost, easy to 

us* DVM (nadirta. Check tail resistance. Iranstormere. relays, cncfces. 

printed circuit beard copper paths and gmuie cahl-ci. Special zero balance 

control nulls qui inptil cabhe reliance ta insure accurate readings, Your IWM 

hu to be set to 2V range dining qperat on 

— Hesislince aanrje tO miHiQhmj to 2D Ohms 

— Zcm Cii' trjTia- control 



FREQUENCY METER MODULE 

LOW COST DM-11, "5Hz to 100MHz" 

Measure rreCjUEflcus liom 5Hi to lOOMHt on your — Input Semttjirfn/: < 100Hz c SOMV 
*giUl vottmetnr wim a res&tuton of 3V2 digits — 10OHi - 60MHz < 30MV 

easy to use.— perlrei lor field service— lab testing — > fcOMHi < 7QMV 



hrjmE tiat>byvs5 ,! Conduct ttw DM-11 to your DVM. set 

me DVM to (he 2v'JC range, connect a signal to the 
DM-1 1 vi 3 BNC cible (not included) and IMHU* the 
Frequfncy ci any aouroe. HI Lo Range LED '5 Insure 
f ivt accurate readings . r— «j-»«h.i 

- frequency Ranflu 5Hz to 100MHz 22E55S 

- Input Impedmc* 1 MegOhm SdT 



— Sue 6.25" s 3,75* xZ' 

— External 5V DC power supply intruded. I Model 
MfaUC-2] 

— BMC Input Cable Accas»ry (Model PSA-2 iia 




8 CHANNEL SCOPE 
MULTIPLEXER, DM-12 



Convert your singJc tfiinnci scope Into a 4 or & chan- 
nel .Tsirumept. |uit connect me DM-12, $ channel 
scope multiplexer to your scope, dp me I Input 
probes to the signals you want to vfew. Simple, easy. 
i»t — can handle: tog« tovH TTL signals Snrjm OC to 
3MHz. Features separate spicing and trace amplitude 
controls and Mrtectahle sampling rate — ill lo insure 
easy clear scope display. 




- B TTL compatible input channels (1 TTL load per 
channel can d nve 50 Ohm scope cable 

-Ma»mum fuir .screen impiitute 1,6 Vc-its adiusta- 
bit, 

- Trace amplitude and spacing controls. 

- * or 6 channel selector switch. 

- & colnr coded Input cable. 24" long with insulated 
litigator dips. 

-External 9 VTJC power supply included (Model 
MMAG-2J. 

- Size 6.25' x 3.75" X 2" 

-SMC Q l I put Cable Accessory (Modei PSA-2 add 
SI 4. 95). 



Completely 

assembled 
and tested I 
Ready 
to use' 




LOW COST DM-8 
CAPACITANCE METER MODULE 



Connect Pis fir-ph quality low cost Capaci- 
tance M rtet Module . DM4 to you r drplial Volt 
Meter and hint it mto a o.gi-j Capacitance 
Miter — the Low Cost Way" 
(When ai-icing order spedty the mixa and 
model OVM you're truing so that Tactory rkhJ- 
Iflaltons, if required, may be made Won 
shipment is made.) 

Completely 
assembled 
and tested! 
Ready to use! 

INSTANT ORDER 

INFORMATION 

BELOW! 



— Push to fead ranee (button | trom InF lo 
ZO.OOOuF 

— Zero calibration control 

— In one easy to use, sell-cDftuned pack- 
age. 

— Battery powered, with ' push to read" bat' 
Eery saver circuit |9V batteries nol in- 
dotal 

— Size 6.25" x 3.75' x 2" 




LOW COST HIGH FREQUENCY COUNTER - NOW IN STOCK!! 



//////////// mm 1 1 11 11 v\ \ \\\\\\\\\ 




The Albia Model DM-7, 8 Digit High Frequency Counter is 
easy to use, switch selectable time base input by a single 
BNC, nothing to build — nothing more to buy! 

— 5 Hz to 550 MHz 

— 8 big easy-to-read .43" high intensity LED display 

— Crystal (±3 ppm (?> 25 C) controlled 0.1 or 1 .0 sec. gate times 

— Convenient benchtop size(7"x10"x3") 



durable attractive case 



$ 



COMPLETELY ASSEMBLED • 



NEVER BEFORE AT THIS 

LOW PRICE 

PRE-CALIBRATED • PRE-TESTED 



149 



95 
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REGULATEDTRIPLE POWER SUPPLY 

BARGAIN PRICED ALBIA MODEL DM-6 

A fully assembled and tested power supply that 
provides a solid, fully wired triple power supply 
including fixed 5V @ 1 Amp, 5V to 1 5V @ 0.5 Amp, 
and -5V to — 1 5V @ 0.5 Amp — ail supplies regulated, 
short proof. Each supply has short indicator LED. 
Complete and ready for use in a durable 
(8"x6"x3'/i") metal case. 



$0095 



99 
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FREE!! 

NEW 1981 
SPRING/ 
SUMMER 
CATALOG 

Exciting 

new products! 

Send today!! 




ALBIA SATISFACTION 
WARRANTY: 



tf for any reason, whatsoever, you are not completely 
satisfied with your purchase, return it within 30 days of 
purchase date for a full refund — it's as simple as that! 



FOR FAST AND DEPENDABLE DELIVERY SERVICE 
CALL TOLL FREE: 1-800-243-6953 M&. 
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Ui 


ISD.01 - tlOD.DO 
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ORDEIS OVEI 1100.00 
WITHI* UNITED STUTES 
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ALBIA ELECTRONICS INC 



Z4 Albia St. • New Haven. CTQ651Z 




FREE ALBIA 

'■TEMPLATE" 

WITH EVERY 

ORDER RECEIVED 

by September 15, 1981 
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CIRCLE 32 ON FREE INFORMATION CARD 



LEARN 

PROGRAMMING 

FROM 

A TO Z-80 

These two Sams books stress 
experimentation as the key to 
learning about your Zilog 
Model 2-80. The Z-80 is a 
rather sophisticated 
microprocessor and is 
becoming increasingly popular 
to many computer users. 

Book 1 of Z-80 
MICROPROCESSOR 
PROGRAMMING AND 
INTERFACING explores Z-80 
software as well as the topic 
of machine language 
programming. Book 2 focuses 
on interfacing digital circuits 
with the Z-80 CPU, PIO and 
CTC chips. 

If you're a Z-80 operator, you'll 
enjoy this Sams approach to 
learning about the computer's 
capabilities. Order today and 
start learning about your Z-80 
from A to Z. 




r 




SAMS 
BOOKS 



| Mail to: Howard W. Sams & Co., Inc., 4300 West 
62nd St. RO. Box 7092, Indianapolis, IN 46206 



I Z-80 Microprocessor 
Programming & interfacing, 



Quantity 



| Book 1 

IZ-BO Microprocessor 
Programming & Interfacing, 



No. 21609 (11.95 



Book 2 

Two Volume Set 



No. 2V610 
No. 1161 1 



S14.95 
$24.95 



Amount of order % 

Deduct 10% if order is $20 or more % 

Add local sales tax where applicable % _ 

Shipping & handling costs $ — ii^ 

I Total amount of order $ 
□ Payment Enclosed G check □ Money Order 
| O VISA □ MasterCard Interbank No. 

IAccou nt No Expiration Date 
Name (print) 

I Signature , 

Address 

I City State .zip 

Call toll-free 1-800-428-3696 for the name of your 
I local Sams Book outlet or to order by phone. Offer 
I good in U.S.A. only. Offer expires 12/31/81. AD 108 I 

Visit Sams at Weston. Booth Nos. 1 51 B & 1518. 



proposition that the establishment is 
totally wrong in all that it does; that the 
FCC is guilty of "censorship," or that the 
outlaws provide "a breath of air" in a sea 
of drivel. 

The next time you are over the ocean in 
a jet, let us hope that this "drivel" (your 
pilot calling traffic control, for example) is 
not drowned out by some illegal nitwit 
who is selfishly using something that is 
not his to use. 

Let us give credit where credit is due. I 
have been in radio communications for 
nearly half a century; I have always found 
the FCC to be honest, fair, and conscien- 
tious. I have worked in practically all 
types of radio, and I have always felt that 
99% of my fellow workers in the industry 
have bent over backward to obey the 
rules; that without such voluntary co- 
operation, of course, the FCC would be 
powerless, and the airwaves would be a 
nightmarish mess. (Take a look at the 
citizens-band mess.) I also feel that the 
legal amateurs have earned their right to 
a portion of the spectrum, and resent 
being crowded out by the outlaws. 

Finally, radio is international. Granted, 
the agreements are not perfect; but they 
are a reminder that the nations can and 
do get together in some things of mutual 
benefit (such ss the postal service, World 
Health Organization, etc.). How an Ameri- 
can magazine could run an article that 
condones these frequency thieves is be- 
yond my comprehension. 
BEN LANE, 
Toiovana Park, OR 



Bearcat 21 OXL 
Super Scanner 




Look what you get with ihe 
Bearcat 210 XL Exerting, new 
$peceage styling No-crystal, 
pushbutton I uning New. 18 chan- 
nel, B*band coverage of over 6000 
frequencies. And features Like 2 
scan speeds Automatic Squelch, 
Search, and Lockout Direct Chan- 
nel Access Seleciive Scan Delay. 
And much more There's never 
been a Scanner like the Bearcat 
210XL 

TAKEFTRJOMA 
SMART OPRATOR: 



$229. 



Add $7.00 per scanner for U.P.S. ground 
shipping in the continental U.S. Send 
your cashier's check or money order to 
our address below or order by phone if 
you have a Visa or Master Charge card. 



a 
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AUDIO POWER METER 

In reference to the article, "Audio Power 
Meter" in the February 1980 Radio-Elec- 
tronics: there's an error on page 46 in the 
component-placement guide: D7 (diode 
D7) is placed backwards. The schematic 
on pages 44/45 is correct. 

After many frustrating hours, where my 
right channel wasn't operating, while the 
left channel worked perfectly, I found that 
the above was the solution. Other than 
that. I'm very happy with the meter. 
DAVE KRABBENHOTT 

CABLE TV 

Recently, I read your editorial, "Cable 
Television— The Cloud Behind the Silver 
Lining" (Radio-Electronics, February 
1981), and I am very disturbed by what I 
have been reading in your magazine, and 
elsewhere, with respect to the future of 
broadcast television and cablevision. 

I, for one, do not wish to see cable com- 
pete with the networks or local stations if 
commercials are going to dominate the 
cable-TV networks the way they have on 
broadcast television. 

I do not mind paying for cable-TV if I 
can watch a program without the loud 
and annoying commercials, watch pro- 
grams that are slanted towards the con- 
sumer (auto repair, food-purchasing, etc.), 
watch recent quality movies (regardless 
of movie ratings), and enjoy a multitude 
of cable's exclusive services, such as the 
interactive systems. In the near future, 
those interactive systems will allow a home 
to be wired via the cable company for in- 
trusion alarms, allow the elderly to call for 
emergency aid, and provide other services 
requiring two-way communications. 

The interactive systems might be ex- 
panded to allow for a variety of discus- 
sion shows presenting information and 
answering questions via cable, or a toll- 
free telephone number, on a number of 
subjects such as satellite TV. amateur 
radio, minor television repairs, bicycle re- 
pairs, automobile maintenance and re- 
pair, cooking, cabinet-making— the list 
could go on and on. 

There are just too many "time-fillers" 
on broadcast television, and not enough 
quality programming like Perry Mason or 
Bonanza, where the family can learn 
tidbits about law or obtain new view- 
points on the fair way to treat people. 
"How to" programs could help the con- 
sumer — even the most inept homeowner — 
to fight back at inflation. This, then, is the 
big challenge I see for cable-TV: to put 
"learning" back into television and take 
out the wasteful time-fillers. To add more 
commercials, or more shows like Dukes 
of Hazzard, is not a "service" to the 
public but a disservice. Topayforthat kind 
of nonsense is just like rubbing salt into an 
open wound, and is an injustice to us all. 

tn summary, I don't mind paying tor a 
service (something that offers potential 
benefit to us all), but I do mind, and object 
to, paying for more commercials and 
lower-grade programming that only allows 
us to waste away in our easy chairs in 
front of the idiot box. 
KENNETH PROCTOR. E.E.. 
Bricktown, NJ 




UNPRECEDENTED FIVE-YEAR WARRANTY. 



Autoranging on Volts and Ohms 

Easy reading 3& digit display 

CMOS-LSI advanced circuitry 

Autopolarity 

Automatic indication, unit and signs 

Easy to operate 

Economically powered with two "AA" 

1.5V batteries 

Low battery drain. 300 hours continuous 

operation 

I Low battery warning sign 
I Lo Power and Normal Ohm ranges 
I Range hold 
I Buzzer continuity check 



■ Zero adjust feather-touch button 

■ AC/DC Lo IVfl function selection by 
feather-touch button 

■ Safety fused 

■ Pocket-size, compact, lightweight, nicely 
balanced 

■ Shock resistant ABS housing 

■ Reliable, accurate, and rugged 

See your A. W. Sperry distributor today or 
contact A.W. Sperry Instruments Inc., 
245 Marcus Blvd., Hauppauge, N.Y. 11787, 
800-645-5398 Toil-Free (N.Y., Hawaii, Alaska 
call collect 516-231-7050). 



A.W. SPERRY INSTRUMENTS INC. 

The Measurable Advantaae. 



equipment reports 



Non-Linear Systems 
Touch Test 20 DMM 




THE TOUCH TEST 20, RECENTLY INTRODUCED BY 

Non-Linear Systems. Inc. (533 Stevens Ave., 
Solana Beach, CA 92705), is one of the most 
versatile digital multimeters on the market 
today. Using state-of-the-art technology, this 
unit offers ranges, functions, and features that 
would never have been found in such a com- 
pact instrument just a few years ago. 

But state-of-the-art technology is wasted 
unless the unit is well-designed, accurate, and 
easy to use, I am happy to report that the tech- 



nology in the Touch Test 20 is anything but 
wasted. Although the range-changing scheme 
is a little unusual, the Touch Test 20 does well 
on all counts and looks to be a winner. 

In addition to having the usual voltage, cur- 
rent, and resistance capabilities, the Touch 
Test 20 will also measure temperature (Fahr- 
enheit from —40° to 302° and Celsius from 
—40° to 150°), capacitance, and conductance. 
The unit also features diode and continuity 
tests (using an audible signal). All ranges and 
functions are selected by small, front-panel 
mounted "touch-buttons." Red LED's above 
each function button tell you which function is 
in use. When you switch Functions, an audible 
signal confirms that change. 

Ranges arc changed using the three "deci- 
mal point" buttons located immediately below 
the 3/i-digit, LED display. Touching one of 
those buttons repositions the decimal point on 
the display so that it's located above the button 
used. Although it's easy to use, this scheme is 
somewhat different than the range-changing 
schemes found on most DMM's, so it's a good 
idea to read the instructions carefully before 
using the unit. 

When the Touch Test 20 is turned on, it 



automatically switches to the DC-voltage 
function and the 1000-volt range, DC voltages 
from 10 microvolts to 1000 volts can be mea- 
sured over six ranges. An accuracy of ± 0.2% 
is claimed by the manufacturer. The input 
impedance is 10 megohms and the A/D con- 
verter uses an integrating technique that offers 
high noise- reject ion and good stability, with a 
minimum of critical components. AC-voltage 
from 1 microvolts to 750 volts (RMS) is mea- 
sured over six ranges. Accuracy is ±0.5% 
using an average-responding converter. The 
input impedance is again 10 megohms. AC- 
currenl from 10 microvolts to 10 amps is mea- 
sured over four ranges. DC-current from 0.0 1 
microamp to 1 amps is measured over seven 
ranges. 

Resistance is measured over seven ranges. 
Accuracy of the readings is said to be ±0.25%. 
In all but the highest range (20 megohms) the 
test voltage is less than 0.2 volt. That allows 
in-circuit tests to be made without "turning 
on" semiconductor devices. The Touch Test 
20 has a special DIODE TEST function that reads 
the forward voltage drop across the diode. 
Another useful function is the continuity test. 
In this mode, the Touch Test 20 emits an audi- 



CLASSIC VALUE 

Model 333 
■II 



RAPID ASSEMBLY 
CIRCUIT BOARD HOLDER 



PRECISE ADJUSTMENT KNOBS 
SINGLE HAND OPERATION 



■ ■■I 

'__ 9 FOUR 

WORK 

ANGLES 




CAST IRON 

WEIGHTED 

BASE 



TWO DRILLED 

AND TAPPED 

ACCESSORY 

x20 



uj 

9 
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Suggest retail price is $35.95 
Contact your local dealer or PANAVISE today. 

PANAVISE PRODUCTS, INC.. 2850 E. 29TH ST., LONG BEACH, CA. 90806, (213) 595-7621 

CIRCLE 47 ON FREE INFORMATION CARD 



The world of 

electronics 

gee-wizardry 




-YOURS FREE. 

32-pages of test instruments — from the 
latest digital multimeters to the famous 
EtCO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. E1CO quality. EICO value. 
For FREE catalog, checK reader service 
card or send 50i for first class mail. 



it'll l WS Hicksville. N.Y. 11 



Road 
601 
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ble tone that varies in proportion to the resis- 
tance measured. 

The Touch Test 20 can also be used to mea- 
sure capacitance. It does so for capacitances 
from I picofarad to 200 microfarads over three 
ranges. The listed accuracy is ±1%. When the 
Touch Test 20 was used to measure a lab- 
calibrated, 0.334 microfarad capacitor, the 
unit measured it as 0.333 microfarads. A com- 
ponent-test adaptor is provided which simpli- 
fies the connection of capacitors, resistors, and 
other devices to the front-panel jacks. 

For those who need to make conductance 
measurements, the Touch Test 20 will do it for 
conductances from 0.01 nanosiemens to 199.9 
nanosiemens. The listed accuracy is ±0.2%. 
This feature is useful when testing insulation 
or in any situation where extremely high resis- 
tances are involved. 

The Touch Test 20 is neatly packaged in a 
2. 9X6. 4X7. 5-inch case. The unit weighs less 
than three pounds and is powered by a charger- 
type unit (supplied) for fixed operation or by 
three, "D-type", lead-acid cells for portable 
operation (a line-operation-only model is also 
available). The lead-acid cells will operate the 
unit for up to six hours. The cells take 1 6 hours 
to recharge. 

The instruction manual is quite complete 
and covers theory of operation, service, calibra- 
tion, and other technical topics. There is a full 
schematic and several pages of interior photos 
to aid in parts identification. The unit is cover- 
ed by a one-year limited warranty. 

The Touch Test 20 is a pleasure to use and 

you have to try it to appreciate it. The Touch 

Test 20 has a suggested retail price of S467.00 

with the lead-acid cells, $435.00 without. R-E 

continued on page 30 

Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin RSI. 
Grantham College of Engineering 
2500 So, LaCienega Blvd. 

Los Angeles, California 90034 
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YFOROWLY$^9MLearnCompu'Ung\ 
From The Ground 



Build a Computer kit lhal grows 
wltri you, and can expand to 64k 
RAM, Microsoft BASIC, lexl Edi- 
tor/Assembler, Hbrd Processor, 
Floppy Bisks and more. 

EXPLORER/85 

K««i Ihii tow coal way to leem f he f unia ma nl it* of cora- 

put inf. In* itl-iinportinl butca you'll need mora ind 
marc m you idviAn In flompuwr'ifcilli For |u*t n2fl.B 
you ifri Eh* adv*ncad-de*lBjn ExptorerAS msthwbwrd. 
with LJI live fMlum you nwi la learn how la write ind 
uh progmmi. And it cart jjrcrW Ifllo ■ ayitem that Ut ■ 
milch for tf\y peraontJ computer Oft the rjuAn Look t> 
ihniE failure*: tOtS Contra. 1 ProiBJ.JrJ.fl Jjnu. the 
iriJcraproc*f.ior "heart" of I he Em ploreriTlS. 4 lain 1ruj 
null era who will buy ind uk lhe 6080/60*5 Etui 

which you cut Lnpu1 and oulput your prafTunt, 
HKiirtj] •Klarlar iwlIeJm*, relays, iwhli, "~ 
tnborfao* thai lett- you Horo and re-load prognma you've 
letrned to wrlie . . . deTuxe 2,000 bylc op&mMnji 
lyirflm/mon.iw nuke* It Miy to Icitn com putLM g In 
Btvtxal ImpMtuii way* * It allow* adm^er. fatter will- 
ing and enHrine of program a H permila ecceta by you 
■a alt parti of the ayitem ao you can rJseck on the aUEua g} 
•my petal in lb* program, * ll auWi tracing each, pro- 
gram K*p by iiee, wiih provision fgr displaying ill I he 
conlenti of Lha CPU (reglatera, n*£i, etG>) • ... md it 
doavmuch mored 

You eel a]| thu lit Ihe atartlruj level [Level A) of Ihe 
Explore r/B! for only *121.*S. fccltodiolal To ujb. lull 

Elug in your 1VDC power mpply and terminal or 
cyboa rd/d ij play — if you don't have lh*m., tee our 
ipeoutl cf fore below 
D Laval A Coffipulet kit (TernunaL Vcrikm) . . . lta.K 

ptuitapfti* 

□ Level A kll {Hex. Keypad/Dlipljry Vertkm] . . . txJMC 
ptuitSPftl* 

LEVEL A — Thij "building block" convert! the mother- 
bewrd into a rwo-ikt SlOO mil (induitrv auu-idifdr J 
puiar Now you cart plug in any of lha hundradj of 
cardj available: 
CILerriBkil. S*l»p.uiIilP»l-* 

□ Siorj bui connecton {two rHjuJnd) 




fjvet E n>~fi: <:•■ 



X *i > < pod jDi 4p i'ij >■ 5. AthJ two SlOQ hoard* 

2 r\dd LaW B to coenrrl to 6. AiSd yen own eiatom nf. 
SlOtJ fi\\t.l\xn\fi\v^\Rjiona) 

I. Ate 4k RAM 7. Conn«t tormlitor 



a CRT monitor or i T.' iH Uf you hava an RF modulator} 
D Hex Keypan/DJipLa/ til Mite pluiM P*l * 

Hui ytti □ ASClt Kcj'boatd/Coriipurrr Iflrmlnal h\ fMLunng a 
W ™™» ,B hill i» chincbor Hi l>AL oa*. hit] mrtw owHtoL 73 ohm 
"J"***' vidao output, convcrnblc to ^ — **v 

bautdol output ttkcujblo baud 

mtc. R5 132-C or aj mi.T/0. 31 

or £-1 chirKtor by 19 tine hr 

null , . H«.» pki il P4I' 



LEVEL C — Add itiLL morn 
TOinputLng power ihi* "build.' 
ing block mounti direcLly on 
the mothrrhoard and acxpanda 
the Sim bua to ai* aioti 
O LmrtlCkit . M.H t.l.t.1 1£ 

d SHJQ but oonnaclora (five 
rcouifed; . , . It, IS each. 



LEVEL D — SVl>6n jtw read. Ih= poinl in iMmjLTjj lh*l j*- 

qutrai mor* memory, we offer iwo choloH etuW add. 4k 

Of • rrtcmory directly on the n^herboafd. or add Ink to 

Mfcgf mehnpry by meuui of a iJiule S*O0 n*j*d, gur famou* 

"lAWS" 

Lever] O kit. [CHECK ONE) . . D tkon-boud . . . HI to 

plu* C 1**1*: D ink S1D0 -fr\WS": , . , II4I.H plm 12 

hbt*tQ Mksioo' , |A i ivs"...tii».*.ptui S3p*[\a wt 

StOG ■■JAWS' 1 . . . 1UI.H plui J2 Pi!*; D (Mk SlDQ 
F A1VS- ■ . . . I3HLH plu j tl Pa I *, 
LEVEL E — An Important "imBiHtni block:'" It sclivilai 

th* 8k RQ M/EPKOrvE i pace on the nvMherbcurd Now |uit 
p]ufin one Bk MtCftMofl BASIC or your own outtam 
pn&tvmt 
□ LevelSkir 



M K0P*3p BASIC — It'a ihe language lhal illowi you lo 
Mlk EtafUah lo you r compuiBt- K L* avuLjbln thrw waya; 



e w-iyi: 

U AkoaaipcHEcvcrtirjnofMin^K[lBAS|C^rt^ulfe»l*v«L 
B ind Uk of RAM miNrnum: we iuhhI a 10k Si 00 
"|AWS ,J — awabove].. *HM poatpaQ 

□ liHOMwn™ of MfcnBsfl BASIC: fTrquir» Level B 
1 Lml Eandak RAM; gut! pLu* into your Lmrt £ lock-fla, 
m fufatnt nither the 4k Ln-et D RAM as pan* ion of a 161 
BioojAWs,-) . MM pint 12 P*L* 

□ L>lai «nton of MKix*of1 BASIC: (require* Level B, 
33k of RAM. floppy dlik conlfOilar. B ,r tToppydiak drive} 

. . isaa poatpekt. 

TEXT EUITOR'ASy EMBUR — The editor ratteni bin r 
III .oftware irjol (a proanm) dwLgned to limpliiy 1h* u>k 
of wrv.iftt projrami Ai your pRajnrni became \an$tt 
and more eoftipka. the iiaemMer c*n tan you many 
rKKHi of progfam£rr.rw lime Thla mftwirr includea an 
■dfaM program thai Ktatt* lbe proerantj. you write, mak«i 



LhsAjw. and uvea the pr»nirrv* on cawllei. Tlie uv m . 
bier perform* the cLcrlcutiik of Enmlatlna aymbolte 
Dode into Ihr r^j m put= r ■ rts-iable ofafecl coda. 7>w odllnry 



D Floppy Conttolkw Cud . . . 1UMS dua 12 PlL" 
Dttk Ehrve Cabinet k Power Supply . . W*!5 ptui 



UHmhter ptt^ttm Li aveilablp ellher In ctateltr or a 
ROM vrraion. 

□ EdjtoT/ Aiiembler |C«Hii{ vrraion: rcquirea Level 
'B" and Eft (itoil] of RAM — ** tuOHt 10k " [AWS" — 
■h above] . , KAN plua 12 Ptl ' 
O Editor; AjwemhkT i ROM verakon. aupptied en. »n 5^00 
card: require* L»el B and 4k BAM [min.] — we tgHett 
either Lav«3 D nr Ink JAWS ) . . KH plua «2 1*.? 
l" FLOPPY DISK — A remarkable "bulldicuj black." 
Add our 4" floppy dlat when you need filler operalion- 
more cpfthTn irnt program ila«-**e. pertup* a buitnaai ap- 
pliciiion. and eccew to th« ItlcraJty ihouaindj of preajnma 
inrd program taneuxen avalltblr today You Jimply plujE 
Lhem inia )-aur Ejcplorer/K duk pytlem — ,| acocpHt aJi 
IQM-fiMfttaiiHl CP?M prc«ra mi 
D fl" Floppy Di*k Drive HH.H plua ls= P*L* 
ipmCantr" 

CP*t' 

D Drive Cablet (*et up f"r two driveal $ta.m du* 

J1MP4I' 

G CP'M 2.2 DLak Operailni Syilcm, hnolud.va Taxi 

Ed Itor ' Aiacmblej". dynamic deoufger. Mn & Other fntu m 

Lhul >|lm! ynur Esplorar/aS accai lo ibouaandj of e1r.l4t.n1 

CP/M^baaed proenma . ll» Ofi pc*l pa id 

NEED A POWER SUPPLYr Cc-uider our AP 1 |l ctn 

auppfy aJL Ihe power you need for a fully expanded Ex- 

pjoroT/tU (note diakdrivea have Lhetr Own power aupply i. 

Pfut ibc AP-l fit> Tmdy into the ittractive Erplortr awpl 

cjihinel (vrbetowh. 

D AP-l Power Supply kjc {*V 9 S impel In deluxe aEoet 
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ORDER A SPECIAL-PRICE 

EXPLORER/85 PAK — THERE'S 

ONE FOR EVERY NEED. 



Z Be^iniutT Pik (Save 1M (Ml — You pH level A |'T«- 
nunali Wnlon) with Monitor Source- Elating (135 value] 
AM. S-amp. power rnksh, [fatal «« L^mh Mjjnui] 
ERefl j[9ggS'iSP:EClALIHW.«p!.ui«Pl[' 
O Experimenter Pax fSeve 153.401 — You get Level A 
:1k' Keypad/Diaplay Varaion] with Hex Keypad/ 
"" U*9f Menuel Lesiel A Hex Mir 



DiapJey. in'rl | 



Source Litllnjt and AP-l£'imp power mpply . , . (Rh, 
Itffl.DM SPECIAL ntU plui Sfi Pfcl.* 
□ Specinl Mtccwofl BASIC Pik [Save 1103 0Q1 — You get 
Uvall A (Terminal Velrtion). fl. D (4k HAM). G. tk 
M ic i oeoft In ROM, tntcl SOBS Lite r MjjiuiI. Level A Macu- 
lar Source Lutlnft and AP-l. 5-amp. power supply . . , 
(Re| 4*M*fll SPECIAL US.*! pluifT P*l.* 



Q ADO A ROM^ERSION TEXT EDI- 
TOR/ASSEMBLER (Require* Lewis B 
Hid U or SlOO Memo*>'l . . . SW.95 plua 

J2P4I." 



Starter a" tHjkSyitem— Includej level A floppy diak 
conlrotler, orw CDC fi" dtik-drive. two-drne ctole. two 
SlOO cdnnKiari: lual add your own power luppLlet, 
oabineta and hardwire ... £ [Keg. UMSOft'r SPECLAE 
HULK pliutia PftL" ..G 32k Stirrer Sy*;rm. IIOILia 
plui 1U Pil * D Mk StirtE-r Sytwm. I1DUQI0 plua ¥13 
Hl'U Mk StiTtDTSVUem.Itt41.BS plua JlJ Pit,' 
P Add lo tny of abo^r K vpkrr-r atoel cabinet. AP- 1 five 
amp. power tuppty. Irvel C wnh 1 wrj SlOO conneclon. 
diaK drive cabinet ind power aupply. two aub-D connec- 
ton far connectLnjj. your printer and terminal (Kca 
«:5 951 SPECIAL lltt.H plui 113 Pil* 
□ Complete iMk Syatirm. Wired * Teiled . . I1MM* 

gui(2flPAl.* 
Special! Complete Buutnetj Software Pak (Save 
Kli 00] — 1 ncludea CV/U U Microaofl BASIC. Ccnenl 
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Pic-ki.^ . . . {Keg Jl3:i! SPECIAL HH18 poalpadd. 
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CailkwKlil Crtidll C*rd ovy>n Uutaide ConBadleuh 

TO ORDER 
Call Toll Free: 800-243-7428 

TD Order Fran Coariecttcut « For Tfechnlcil 
AHillaniz. rill (3031 3M-9J73 
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cure the 10 most 
common nuisances 
in PA instantly 




fact: These 10 problem solvers in 
your toolbox are like 10 new tricks up 
your sleeve. Or 10 hours of saved 
time. Or money in the bank. They 
make molehills out of troubleshooting 
mountains, without soldering, or 
splicing, or internal equipment 
modifications. 

Problem: Solution: 

Input A15AS Microphone 

Overload Attenuator— prevents 

overload. 



Phasing 



A15PRS Phase 

Reverser 

for balanced lines. 



Low- 
Frequency 

Noise 



A15HP High Pass 
Filter— reduces low- 
frequency noises and 
proximity effect. 



High- 

Frequency 
Noise 



A15LP Low Pass Filter- 
reduces objectionable 
high-frequency noises. 



Lack of A15PA Presence 
Presence Adapter— adds intelligi- 
bility and brilliance. 

Sibitance A15RS Response 

Shaper— sibilance filter- 
ing, plus flattened 

response. 



Line Level 
to Mic Input 



A15LA Line Input 
Adapter— converts bal- 
anced low- impedance 
mic input to line level 
input. 



Matching/ 
Bridging/ 
Isolating 



A15BT Bridging Trans- 
former—matches bal- 
anced or unbalanced 
devices of different 
impedances. 



Trouble- A15TG Tone Generator 

shooting —700 Hz signal helps 

check levels, connec- 
tions, mixer inputs, and 
cables. 



Microphone 

Impedance 
Matching 



A 95 and A97 Series 
Line Transformers— 
make it possible to con- 
nect low- impedance 
lines to mid- and high- 
impedance inputs (or 
vice-versa.) 




The Sound of the Professionals' 5 



Send for the brochure, AL280F 

Stiure Brothers Inc.. 222 Hartrey Ave., 

Evanston, I L 60204. 

In Canada: A. C. Simmorvds & Sons Limited 

Manufacturers of high fidelity components. 

microphones, sound systems and 

related circuitry. 
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THERE'S A NEW ENTRY INTO THE FIELD OF 

measuring equipment, the BBC-Metrawatt- 
Goerz ;«orf<?/ MAIH analog VOM. The model 
MAIH is small, but quite versatile. There are 
six AC-voltage ranges: 1.5 to 500 volts (full 
scale). The nine DC-voltage ranges, 150 milli- 
volts to 1000 volts (full scale) are selected by 
the front-panel selector-switch (as are all or the 
meter's ranges), but the zero- 1000- volt range 
(DC) uses a separate input jack. Current (AC 
and DC) is measured over five ranges: 5 mA to 
5 amps (full scale). An additional DC-current 
range of 0-50 micro&mps (M) can be selected 
by switching the meter to the 150-milli- 
volt-50-microamp range. Because the meter 
needle's deflection is the same for those two 
ranges, the manufacturer decided to save a 
switch position by combining them. To get the 
proper reading, simply use the appropriate 
meter scale. All voltage and current ranges are 
calibrated in the 1.5-1 5-50 system, which sim- 
plifies making readings. 

Resistance is read on four ranges; xi, xio, 
xioo. and xiooo. The xiooo range can be used 
for checking semiconductors, since the current 
is limited to only 0.083 mA. The meter also 
has a DB scale, that measures from +5 to — 15 
dB. Zero dB is defined as 0.775 volts across 
600 ohms. A calibrating chart is included in 
the instruction manual, with instructions for 
converting readings to dB, and the multiplier 
factor used. 

All ranges are selected by a single switch in 
the center of the panel. The meter scale is larg- 
er than average and the markings are very clear 
and easy to read. 

The instruction manual gives instructions 
and a calibration chart for rough-checking 
capacitors. We iricd it out on a couple of filter 
capacitors, including one known to have a bad 
section. It read the values of the good sections 
quite accurately, and caught the open one. 

The manual is written in three languages: 
English, French, and German. All functions 
are covered, plus instructions for servicing and 
rccalibration if needed. The only thing missing 
from the manual (that I noticed) was a state- 
ment of the unit's accuracy. Using a 0.1% (full 



scale) voltmeter as a standard, I did some 
quick tests and found that the model MAIH's 
accuracy (at least oh the voltage ranges I 
checked) fell well within 0.1%. That's ample 
accuracy for practical service work. 

Overall, it's a nice-looking instrument, and 
very easy to use. The meter scale and range- 
and funelton-sclcctor-swiich are on the front 
panel; the test leads plug into jacks on the top 
of the case, which keeps them out of the way. 
Four jacks are used: common, ohms, volts 
and amps (AC/DC), and the I .ooo-voLT range. 
Those jacks arc the recessed type, so no bare 
metal is exposed. The test-lead tips are novel 
and handy. They have very short, sharp tips, 
for probing closely-spaced points. Just above 
the tips is a set of springs allowing them to be 
plugged into any standard banana jack. A pro- 
tective collar is built into the handle, to prevent 
accidental contact with potentially dangerous 
voltages and currents. 

The mode! MAIH has a suggested list price 
of $74.00 for the meter and test leads. A carry- 
ing case is available for S22.00. From BBC- 
Metrawatt-Goerz, 165 Fietdc rest Ave, Raritan 
Center, Edison, NJ 08837. R-E 
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EVER-RESPONSIVE TO THE NEEDS OF THE 

electronics industry, the Heath Company 
(Benton Harbor, Ml 49022) has introduced a 
compact, hand-held frequency counter de- 
signed for portable use. The model IM-2400 
covers a frequency range of 50 Hz to 5 1 2 MHz 
and uses five rechargeable nicklc-cadmium 
cells (included). 

Published specifications include a typical 
sensitivity of 10 millivolts, with 25-millivolt 
sensitivity guaranteed throughout the range of 
the unit. Input impedance is claimed to be I 
megohm shunted by less than 20 picofarads in 
the 50-Hz-50-MHz range; 50 ohms in the 
40-5 12-MHz range. Input protection is 150- 
volts RMS to 100 kHz, dropping to 10-voits 
RMS at 50 MHz. Input protection in the 
40-512-MHz range is 5-volts RMS. The lime 
base uses a 1 0-MHz master clock with a listed 
stability of ± 1 pan per million. Temperature 
stability is claimed to be ±10 parts per million 
from through 40 degrees Centigrade. 

Time bases of I or 0.1 second can be selected 
from the front panel. Resolution is determined 
by the range and time base chosen. With the 
range switch in the 50-Hz-50-MHz position, 
and the time base switch in the 1-second posi- 



don, the resolution will be 10 Hz; with the 
time base switch in the 0.1-second position, 
the resolution will be 100 Hz. With the range 
switch in the 40-512-MHz position, and the 
time base switch in the 1 -second position, the 
resolution will be 1 00 Hz; with the time base 
switch in the 0.1-second position, the resolu- 
tion will be 1 kHz. 

The model IM-2400 is, of course, a kit and, 
although I took great care in assembling the 
unit, I did have one serious problem; a solid 
short belweerf two parallel traces on the 
printed-circuit board. When I could not find 
the source of ihe problem, I finally tried to 
eliminate it by gouging a deep channel in the 
board between the two shorted tracks. Doing 
that got rid of the problem and I can only guess 
that it was caused by a tiny bit of metal that 
was imbedded in the board ilself. 

Three methods of calibration arc outlined in 
the instructions; using a standard communica- 
tions or AM broadcast receiver, using another 
frequency counter and a signal generator, or 
using a laboratory-standard frequency genera- 
tor. I used the second method and then 
checked the calibration against another fre- 
quency generator as well as a laboratory-stan- 
dard generator. The results were well within 
the published specifications. 

The quality of the service manual is always 
important, and, as usual. Heath has done an 
excellent job. Included with the manual is a 
large fold -out schematic and a complele tech- 
nical description of the circuitry, AH solid- 
slate devices arc listed with their circuit identi- 
fication number, their Heath part number, 
and, where possible, substitutes. All pin-outs 
and transistor leads are clearly identified. 

The model IM-2400 measures 17. X 37. X 



87. inches. The display uses LED's lhat, 
though easy to read under any lighting condi- 
tions, consume quite a bit of current, making 
use of Ihe optional battery eliminator/charger 
a good idea. An optional telescopic antenna 
wiih a BNC fitting (to match the one on the 
unit) is also available. 

All-in-all, if you take your time building the 
model IM-2400, and treat it with any degree 
of care, it should perform well for many years. 
The model IM-2400 sells for 1 1 44.95 
(5190.00 assembled); the optional battery 
eliminator/charger sells for S4.95- R-E 

Radio Shack 
Model PRO-2002 
Programmable Scanner 




[N A FIELD OF RAPIDLY CHANGING CONSUMER 
electronics. Radio Shack (1400 One Tandy 
Center, Fort Worth, TX 76102) stayed with 
their keyboard-entry programmable scanner, 
the model PRO-2001, an unusually long 
length of time. That scanner was a lead item in 
their catalog for many years. Now, a new top- 
of-the-line programmable scanner, the model 



PRO-2002, is dominating the Tandy line. 

The new scanner is no miniature; tl is virtu- 
ally the same size as its predecessor. Frequency 
coverage is broader than some compelitivc 
units and includes the following ranges: 30-50, 
108-136, 138-174, and 410-512 MHz. That 
means lhat the often-overlooked Federal gov- 
ernment and military allocations in the 
138-144 and 410-420 MHz segments of the 
spectrum are available to the listener. 

Frequency steps for scanning and searching 
are at 5-kHz intervals on low and high band, 
1 2.5-kHz intervals on UHF, and 25-kHz inter- 
vals in the AM aircraft band. There, is no way 
to extend the unit's frequency limits, as is pos- 
sible with some other scanners. 

The model PRO-2002 is a 50-channel mi- 
croprocessor-controlled, frequency-synthe- 
sized programmable scanner. Frequencies en- 
tered are stored in five memory banks that can 
be called up in any combination. Scanning rate 
is selectable (six or three channels per second), 
as is search rate (eight or three steps per sec- 
ond). Another feature is the ability to store 
five separate search ranges, one in each of the 
five memory banks. 

The scanning receiver uses either an integral 
whip antenna or an external antenna, connect- 
ed using a rear-apron Motorola- type jack. 
Additional rear-apron connections include a 
tape-Out jack for recording and an external- 
speaker jack. A two-pin recessed jack for DC is 
also available for mobile operation. The AC 
line-cord is permanently attached. 

A 9-volt battery (not included) is used to 
retain the frequencies in memory when the AC 
Hne-voltage is interrupted. The battery is 
accessible from the back of the unit. The fluo- 
rescent display provides frequency, channel 



Price Without Sacrifice. 




HITACHI V302B &V 152B 

Put a proven Hitachi dual-trace oscilloscope on your bench 
for as little as $735. Our V-152B 15MHz model includes un- 
precedented sensitivity (1 mV/div.)...10X sweep magnif- 
ication ... front panel XY operation . . . trace rotation . . . Z-axis 
input.., and more. Need greater bandwidth? Our V-302B 
model is the only 30MHz dual-trace scope with signal delay 
line priced under $1000, with all the above features, to 
make your testing operations fast, easy, and accurate. 
Reliability is exceptional, too, (As 'you'd expect from a 
manufacturer with over 20 years of experience "outscop- 
ing" the competition.) So exceptional, in fact, that Hitachi 
quality is backed by a 2 -year warranty... the longest in the 
industry. Whether you use it for teaching or repairs, for 
video, audio, or computer testing, you can't find more 
scope for your dollar than at Hitachi. Write for more details. 

HitachL.The measure 
of quality 

■ V-152B 15 MHz Dual Trace . 

■ V-302B 30 MHz DualTrace . 
*Probes included. 



.$735* 
.$995* 







HITACHI 

Hitachi Denshi America. Ltd. 

175 Crossways Park West 
Woodbury, NY 11797 
(516)921-7200 
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number, delay, priority, channel and search 
bank, manual mode, program mode, search 
mode, and lockout symbols. The display is 
quite bright and easy to read. 

The model PRO-2002 contains an internal 
digital clock that displays hours, minutes, and' 
seconds. A rear-apron slide switch allows the 
clock lo be disconnected if desired during 
mobile operation to prevent battery drain when 
the vehicle is unattended for long periods of 
time. 

A priority function may be used on any of 
the 50 channels; when activated, a signal 
appearing on the channel will automatically 
cause the scanner to lock on that channel until 
the signal is no longer present. 

Search, lockout, and delay functions are 
conventional enough and work well. If an 
active frequency is found during the search 



function, pressing the MONITOR button will 
automatically insert that frequency into mem- 
ory in place of the channel being displayed. If 
you attempt to program an out-of-range fre- 
quency, an error message will be displayed. 

The Radio Shack model PRO-2002 uses I 
LSI microprocessor, 1 LSI phase- locked loop, 
9 CMOS integrated circuits, 13 additional 
IC's, 44 discrete transistors, and 75 diodes. 

Sensitivity on the AM aircraft band is nomi- 
nally 1.0 microvolt (10 dB signal-to-noise ratio 
at 60% modulation); low and high band FM 
sensitivity is 0.5 microvolt, and UHF sensitivi- 
ty is 1 .0 microvolt {20 dB signal-to-noise ratio 
at 3 kHz deviation). 

Low and high band spurious-signal rejection 
(at band center) is 50 dB; UHF is not speci- 
fied. UHF spurious signals (especially primary 
images) have been a common complaint among 



GET TO KNOW 
COMPUTERS 




Introduce yourself to the world of 
computers. Speak their language, feel then- 
sensors and get to know them inside and out. 
FutureTec 180 s is a complete Z-80 base 
computer developed by electronic educators 
and is all you need to get started in the fast- 
growing world of computers. This is a hands-on, 
user oriented computer now offered at the special 
introductory price of $225. Satisfaction guaranteed 
or return within ten days For full refund. 

FutureTec 180 can open doors for you into a world 
of scientific data that is as far reaching as space itself. How do 
computers think? What is a memory device? What is address decoding 
to peripheral devices? Answers to these questions and many more are 
covered in our easy step -by -step home instruction manual. 

Our FutureTec 180 computer includes a spacious mahogany case with 
built-in power supply and reserve capabilities for external application. 
Powerful Concept software monitor system which allows machine language 
programming with BASIC ease and full on-board display section with tone indi- 
cator for audio-visual reinforcement makes learning easier. Automatic scrolling 
is included plus telephone -type keyboard for ease of operation. Execution of 
your program can be stopped any time, memory address or registers can be 
changed and your program can be continued with single key stroke. 
In fact 25 keyboard functions like data search, computing and 
tracing jump relatives and hardware testing facilities makes 
a truly user friendly operating system. 

Experience a 180° turn in your career — send ^^ Assembled 

today for your FutureTec 180 computer. ^^^^^^^^^^ an( j jested 

SPECIFICATIONS 

Z-80 CPU (Central Processing Unit) 

Advanced Machine Language 

Concept Software Monitor 

Clock Frequency 2MHz 

lKxSRAM 

2716, 2K ROM 

Regulated Power Supply 5V@ 1.2 amp 

Dual Transistor Display .Drivers 

High Brightness LED's 

40 Pin Edge Connector for Expansion & Peripherals 

Fully Expandable 

12%" Wide xl0'A"Longx3 i A" High 




National 
Users Association 



RmiRFrEC18Q 

To order call 216-961-4041 or write P.O. Box 5784, Cleveland Ohio 44101 
Price $225 each □ Personal Check □Cashiers Check/Money Order 

□ VISA DMasterCard (Bank No ) 

Exp Date. Acct No ^^^^^^^^^^^^_^^^^^^_^^^_^_ 



Stgnsture- 



Name (print). 
City 



-Address. 



.State- 



Allow 4 to 6 weeks for delivery. 



.Zip- 



programmable scanner users. Sharp selectivi- 
ty, is very difficult to achieve in low-cost con- 
sumer radios. 

Selectivity is listed as ±9 kHz at— 6dB 
and ± 15 kHz at -50 dB. Best IF rejection 
occurs at 154 MHz ( — 80 dB). An IF frequen- 
cy of 10.7 MHz is normally found in all Radio 
Shack scanners. 

The priority channel is sampled every three 
seconds, causing a 100- millisecond interrup- 
tion of whatever scanner function happens to 
be in operation at the moment. Normally that's 
not a problem. 

The DELAY function provides a 3-second 
hold on any channel searched or scanned that 
becomes active when checked. That allows 
reply time for the other units during two-way 
communications reception. Without the de- 
lay function, rescan or search will continue 
immediately after the carrier disappears. 

The unit will accept all normal narrowband 
FM signals, ± 7 kHz. One crystal and one 
ceramic filter are used to tighten up the IF 
bandwidth; the second conversion frequency is 
455 kHz. Squelch sensitivity is approximately 
1 microvolt (signal plus noise- to- noise at 25 
dB). Power consumption is nominal; 19 watts 
during AC operation and 10 watts during 
mobile use. 

While the model PRO-2002 is slightly more 
difficult to operate than some competitive 
units, the routine is easy to learn. An audio- 
tone generator beeps each time a program key 
is pressed, confirming that the command has 
been entered. 

Another of the unit's features is the window 
detector; when the receiver stops on a search- 
discovered channel, it stops on the center fre- 
quency. That means that the frequency dis- 
played will be accurate, even though there is a 
strong carrier. 

We found the overall RF sensitivity to be 
quite good, nearly equal to a much higher- 
priced competitive scanner. It is certainly ade- 
quate for the majority of applications. Search- 
rate program ma bility and search -direction 
choice (up or down) are also advantages, add- 
ing to the flexibility of the unit. A CLEAR but- 
ton allows the user to remove an accidentally- 
entered frequency. 

All in all, we were pleased with the Radio 
Shack model PRO-2002 scanning receiver. It 
sells for S399.95. R-E 




IT SEEMS HARD TO BELIEVE THAT JUST 
a few years ago, the only economical means 
available to copy radioteletypc was the tele- 
printer — a particularly cumbersome, noisy, 
mechanical behemoth. 

Recent improvements in digital technology 
have now made possible a variety of attractive 
alternatives, not the least of which is the new 
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REDUCE SHOCK HAZARD. NEW, VARIABLE 
ISOLATION TRANSFORMER, ONLY $143.75. 



Here's extra safety tor personnel — 
protection for equipment. Absolutely 
necessary for servicing or testing any 
transformerless equipment— industry, 
lab, school or field. 

New WP-29 ISO-V-AC lets you set 
isolated output voltage to precise 



value you need. Monitor either 
isolated output or direct input 
voltage on panel meter. It's the most 
versatile isolation transformer you 
can buy! 

Two isolated outputs: polarized 
standard two-wire socket and banana 



jacks (so isolated AC may be applied 
directly to circuit points). Completely 
portable. Thermal overload protection 
of transformer and output protected 
by 2-amp. circuit breaker. Output 
leads supplied. 







VIZ Isotap isolation transformers 

151 
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WP-26A Isotap 

400 VA isolated, 
500 VA direct. Outputs 
at 105. 120 and 135 V 

$77.00 



WP-27A Isotap II 

400 VA isolated only 

Outputs 25 to 150V AC 

in 5V steps 

$79.95 

- VIZ RELIABILITY. 



WP-28 Porta-lsotap 

150 VA isolated, 500 VA 

direct. Output 105-130V. 

TV adapaters supplied. 

Carrying strap. 

$57.00 



AC Leakage Tester 




VIZ is a 50 year- old company. Our instruments are fully warranted, 

parts and labor, for a year. All units tested to NBS standards. 
We offer service and parts availability for a minimum of ten years. 
Over 15 repair depots in U.S.A. 



WT-540B 

For safety. 

Detects AC leakage in 

appliances and equipment. 

Calibrated at 0.5 

and 0.75 mA. 

$36.75 



Want full technical details and a demonstration? Call toll-free, 1-800-523-3696, for the VIZ distributor near you. 







Look to VIZ for value, quality and availability. 
Over 70 instruments in the line. 

VIZ Mfg. Co., 335 E. Price St., Philadelphia. PA 19144 
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Kantronics Mini-Reader. 

Designed for reception flexibility, the Mini- 
Reader could well be the most versatile reader 
available to date. It is certainly the most com- 
pact reader available at this writing. 

About the size of a standard calculator (5V< 
X 3Vi X 1 V* inches), the compact Mini- Read- 
er features a bright, 10-character, fluorescent 
alphanumeric display. The characters dis- 
played move from right to left, and the display 
is easy to read. 

It compares very favorably with its prede- 
cessor, the Field Day 2 SWL model. And it's 
$150.00 cheaper! 

Radioteletype (RTTY) messages are dis- 
played at 60, 66, 75, and 100 words-per-min- 
utc. Since the internal active-filter monitors 
the "mark" signal only, "shift" is of no conse- 
quence. Normal or inverted mark/space is also 



of no importance. 

On Morse reception, the Mini-Reader will 
track automatically at speed of 3-80 words- 
per-minute. Code practice with the little unit is 
a snap; simply insert a key into the appropriate 
jack and watch the display as you practice your 
keying. This will show up a sloppy fist every 
lime. At the press of a button, the speed of the 
received Morse code can be displayed. 

The Mini-Reader will also decode 1 00- or 
300-baud ASCII. While the ASCII message is 
hard to follow at those speeds, the device can 
display individual characters to analyze data 
bursts. 

When not being used to monitor the busy 
radio bands, the Mini-Reader can be used as a 
24-hour clock, displaying hours, minutes, and 
seconds. The versatile little unit can also be 
used as a 24-hour timer. One unusual feature 
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Electronics 

SPECIAL REPRINT 

BUILD A BACKYARD SATELLITE TV RECEIVER 




Don't miss out again! 



Send away today for your 36-page book- 
let containing complete reprints of all 
seven articles in the series on Backyard 
Satellite TV Receivers by Robert B. 
Cooper Jr. 

This alt-inclusive report gives you all the 
data you need to build your own Back- 
yard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satellite 
communications, with full details on how 
you can pull those elusive TV signals from 
space. 

■ LEGAL REQUIREMENTS, technical 
specifications, and how you, the home 
constructor, can meet them. Find out 
what mechanical and electronics skills 
you need. 

■ RECEIVER CHARACTERISTICS, tech- 
nical details and s p ec it i cations, along 
with examples of actual receivers built at 
comparatively low cost. 



■ ANTENNAE DESIGN... and exactly how 
you can build a spherical antennae, while 
keeping total earth station cost for the 
complete system under $1,000. 

■ THE FRONT END is critical when you 
build your own system. We help you ex- 
plore several different approaches to 
making one that will work for you. 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you direct- 
from-satellite TV reception in your own 
home. 



To order your copy: 

Complete coupon and enclose it with 
your check or money order for $6.00 U.S. 
We will ship your reprint, postpaid in U.S. 
and Canada within 6 weeks of receipt of 
your order. All others add $4.00 for post- 
age. New York State residents must add 
48c sales tax. 



8/81 pi eB se print 



Satellite TV Reprints 
45 East 17th Street 
New York, N.Y. 10003 



I want _ 



(Name) 



{Street address) 



reprints @ $6.00 U.S. each, post- 
paid. I have enclosed $ .. N.Y. State resi 

dents must add 48c sales tax. WE DO NOT BILL (City) 



(State) 



(Zip) 



of the Mini-Reader is that it can be used as an 
audio- frequency counter, capable of reading 
from 0-79 kHz. 

Our test 

We plugged the Mini-Reader into the exter- 
nal-speaker jack of a popular general- coverage 
receiver so that we could see if the unit per- 
formed as claimed. Tuning in the familiar 
audio "diddly-diddly" of radioteletype, we ad- 
justed the receiver tuning dial until the Mini- 
Reader's "ready" light blinked, indicating that 
we were centered in the audio passband. When 
the appropriate function key was pressed, the 
latest world news began to move across the 
display. 

Next, we tuned in the CW portion of the 
80- meter amateur band. Sure enough, the 
Mini-Reader worked perfectly. Admittedly, 
sloppy fists made some copy difficult, but even 
those could still be interpreted! 

Perhaps most important of all, our general- 
coverage receiver could detect no RF interfer- 
ence from the unit. This was indeed a pleasant 
surprise. Even the earlier SWL model, though 
well-shielded, caused some interference at cer- 
tain frequencies. The Mini-Reader was com- 
pletely clean. 

AH in all we were very pleased with the 
Mini-Reader, it did everything that was asked 
of it, and more. Kantronics has done well in 
providing so much in such a small package. 

The new Kantronics Mini-Reader is an 
important step forward in accessory technolo- 
gy. It lists for 1314.95, and is available from 
your local Kantronics dealer. From Kantron- 
ics, 1201 E 23rd Street, Lawrence, KS 
66044. B-E 



CET 



FOR TECHNICIANS WHO ARE READY 
FOR THE FUTURE 




CERTIFIED ELECTRONICS TECHNICIAN 

Certification is available in the fol lowing areas: 
AUDIO MATV 

COMMUNICATIONS MEDICAL 

INDUSTRIAL RADIO-TV 



Write (o: THE INTERNATIONAL SOCIETY 
OF CERTIFIED ELECTRONICS TECHNICIANS 
27QS West Berry, Fori Worth. TX 76108 



Please send me: 



Free booklet: CAREERS IN THE ELEC- 
TRONICS INDUSTRY [a stamped sell- 
addressed envelope is enclosed! 
Information about the CET Ten. 
A list of test administrators in my 
state/country. 

I am already a CET. Send me information 
about ISCET membership. CET No. 



NAME . 



ADDRESS. 

CITY 

ZIP 



STATE . 

. PHONE I ]_ 



Now the stars are within your reach 



Movie Stars 
Concert Stars 
Sports Stars 
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,.lites right now in For complete details and prices on the Heathkit Earth Station 

_.mily and adult entertainment and 400 other electronic kits tor home, work or play, send today 

ow there's a new satellite receiver system for the latest free Heathkit Catalog or visit your nearby Heathkit 

vour reach at a price that's within reach. Electronic Center." 



Your fav 
one of the-,, 

ever offered. And now there's a new satellite receiver system 
that puts it .all within your reach at a price that's within reach. 

The new Heathkit Earth Station 

It includes a 3-mefer Satellite Antenna with a single-axis 
adjustable mount that lets you direct your antenna to receive 
signals from the entire satellite arc. It's a heavy-duty, commer- 
cial-quality antenna, made by Scientific-Atlanta and designed for 
long, reliable performance. 

Special Low-Noise Amplifier and Down-Converter converts 
signals to 500 MHz band for transmission on ordinary TV cable. 

The Receiver features electronically-synthesized tuning for 
stable, drift-free reception, and 24 channel selections for a broad 
variety of programming. II even includes a special Zenith Space 
Command Remote Control so you can change programs without 
leaving your easy chair. 

Special Earth Foundation Kit anchors your antenna firmly to 
withstand winds of up to 100 mph. 

Unique Site Survey Kit 

You can trust Heath to do it right. The first step in establishing 



Send for free catalog 

Write to Heath Co., Dept. 020-806. 
Benton Harbor, Ml 49022 
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to the satellites. So you know your location is correct before you 
buy the Station. 

Easy-to-follow, step-by-step assembly 

Like all Heathkit products, the Satellite Earth Station includes 
a clearly written manual that guides you every step of the way 
through assembly and installation. And over-the-phone 
assistance is always available. 



Visit your Heathkit Store 

% Heathkit products 

are displayed, sold 

and serviced at 56 

Heathkit Electronic 

Centers in the U.S. See 

your telephone white 

pages for locations. 



M, airily] Hfcirnnif Centets are units ol Venreclmology Electronics Co i potation 
Viewing ol some satellite TV channels may require the customer to obtain 
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is responsible for compliance with all loc_. 

and regulations, including but not limited to construction, placet — 

use only in Continental US This device has not been approved by trie Federal 

Communications Commission It is not, and may not be. offered tor sale or lease, 

or sold or leased, until the approval of the FCC has been obtained. 
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NO OTHER SCHOOL CAN MATCH 

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OF THE ART 
YOU ASSEMDLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and 
best of ail, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them 



Send for the full color catalog in the elec- 
tronics area of your choice -discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production 
model equipment,' 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 
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1. The NTS/Rockwell AIM 65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors, 16 K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV {25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage tripler rectifier. 



NATIONAL 

TECHNICAL 

SCHOOLS 

TECHNICAL-TRADE TRAINING SINCE 1 905 
Resident end Home-Study Schaols 

4000 SO. FIGUEHDA ST.. LOS ANGELES. CA. 90037 

NATIONAL TECHNICAL SCHOOLS*" 

4000 Soulh Figueroa Slreel. 

Los Angeles. California 90037 ue P'- -^06-081 

Please rush FREE color catalog on course checked below 

;_! MIcroComputers/MicroProcessors 
Q Communications Electronics 
G Digital Electronics 
D Industrial Technology 

Name 




□ Auto Mechanics 

□ Air Conditioning 

□ Home Appliances 

□ Color TV Servicing 

Age 



Address 
Apt 



City 



State 



Zip 



! J Check it interested in G.I. information. 

! j Check if interested ONLY in classroom training in Los Angeles. 
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TM351 3Vi Digit 

• DC and AC Volts : 10<VV to 1000V (750V AC rms) 

• DC and AC current : 100nA to 10A (20A for 10 sees) 

• Resistance : 1 OOmtl to 2QMO • Diode check • Basic 

accuracy : ± (0.1% of reading + 1 digit! • Battery life : up to 

4000 hours 

TWI353 3'/ a Digit 

#DCandACVolts : 100fiVto 1000V 1750V AC rms)»DCand AC current : lOOnA to iA 
• Resistance : 1ft to 20Mft • Diode check • Basic accuracy : ± {0,25% of reading + 
1 digit) • Battery life : Typically >3000 hours • $1 59 (inc. batts). 



SC1 10 SINGLE TRACE LOW POWER 2" OSCILLOSCOPE 

This truly portable osci lloscop-e, the only British product to win a Gold Medal at the 
1980 Brno Trade Fair, boasts the following specification: • Bandwrth : DC to 10MHz 

• Sensitivity : IGmWdivto 50V/div • Sweep Speeds : 0. Vsecs/div ;o 0.5secs/div 

• Powe r flequ i renne nts : 4 to 1 0V DC from 4 C eel Is or AC ada pto r • Siie and weight : 
255 -x 150 x 40mm; SOOgmsexcL batteries 





DM350 3'/i Digit; 

34 ranges; 0.1% basic accuracy: 

DM235 3Va Digit; 21 ranges; 0,5% basic accuracy; $69.95 
PDM35 3Vj Digit; Handheld: 16 ranges; 1% basic accuracy; $39. 95 
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* Sensitivity : IGrnV • Output : Typically 



TG 100 100kHz 
Function Generator 

• Frequency range :0,1Hz to IQOkHz 

t Functions : Sine, Square, Triangle and DC from variable 

"60011 o ut pu t • Ou tput ra n ge : 1 m V- 1 V pea k- pea k • DC offset ra nge : 

±5V #TTL output • External sweep: ^300:1 linear range 



STOP PRESS TG102 2MHZ Function Generator $299 



TG105 5MHz Pulse Generator 

• Period : 2O0nsec to 200ms ISMHj to SHi) • Pulse width : 100nsec to 100ms • 50(1 
output range : 0.1V-1QV • TTL output • Sync, output • Operating modes: run, 

external trigger, external gate, manual 1-shot or gate •Complement and square 
wave • SI 99 



TF040 8-Digit LCD 

• Frequency Range : 10Hz- 
40MKI (to 400MHI with TP600) 

• Sensitivity : 40mV rms f> Tirnebase 
accuracy : better than 0.5 ppm # Battery life : 
Typically 80 hours 

TF200 8-Digit LCD 

• Frequency Range : 1 0Hz-200MH? (to 600MHz with TP600I • Sensitivity : lOmV rms 
20Hi-100MHz, 30mV nns 10Hi-2OHz, 1O0MHr-200MHi« Tirnebase accuracy : better 
than 0.3 ppm • Battery life : Typically 200 hours • $299 (inc. batts]. 

PFM200 8-Digit LED Hand Held Meter 

• Frequency Range : 20Hz-200MHz |to 600MHz with TP600) • Sensitivity : Typically 

10mV# Tirnebase accuracy : better than 2 ppm • Battery life : Typically 10 hours 

• $99.95 

TP600 600MHz Prescaler 

• Frequency Range : 40MHzto 600MHz 
SOOmV peak-peak • $79 



THANDAR SATISFACTION WARRANTY: 

If for any reason, whatsoever, you are not completely satisfied with your purchase, return it 
with i n 30 days of pu rchase date for a fu H refu nd - it's as s i m pie as that ! 



TO ORDER CALL TOLL FREE: 800-526-5311 
We accept Master Charge or Visa 



New Jersey Residents add appropriate Sales Tax. Prices shown in U.S. currency only. 

POSTAGE AND HANDLING up to $100 add $3. Over $100 add $5. 

THANDAR ELECTRONICS INC 

RO. Box 824?: Haledon, New Jersey, 07538 Tel: 201-790-3141 
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The Incredible 




Integrated circuit technology has come a long way from 

the first RTL flip-flop, Here's a look at the history 

of the IC, and a glimpse at its future. 

BONAVENTURA ANTONY PATUI 




INTEGRATED CIRCUITS HAVE BEEN WITH 
us long enough now so that anyone who is at 
alt familiar with electronics takes them for 
granted. But it really wasn't too long ago that 
the state of the art in computer logic was 
RTL (flesistor-Fransistor logic), and a tiny 
marvel called an IC op-amp was just appear- 
ing. Integrated-circuit technology has come 
a long way in the 20 years since the introduc- 
tion of the first IC (a four-transistor, RTL 
flip-flop), but the best is yet to come. Let's 
take a look at how the IC came into being. 



Ten years after Bell Laboratories' 
1947 demonstration of their point-con- 
tact transistor. Jack Kilby, of Texas In- 
struments, set to work on building elec- 
tronic circuits out of discrete semi- 
conductor components. His intention 
was to show his superiors that entire 
circuits could be made out of a "solid" 
piece of semiconductor material. Early 
in 1959 such a "'solid circuit" was shown 
at the Institute of Radio Engineers 
show. That circuit was a flip-flop and its 
resistors, capacitors, and transistors 
were made entirely from monolithic 
germanium. 

At about the same time, Robert 
Noyce, then manager of research and 
development at Fairchild Semiconduc- 
tor, decided to turn his own ideas into a 
practical device. (His ideas were to use 
diffused or deposited resistors, isolate 
on-chip devices with reverse-biased p-n 
junctions, and interconnect circuit ele- 
ments through holes in the silicon diox- 
ide by the evaporation of metal onto the 
surface of the wafer.) 

Today Kilby and Noyce are both 
credited with the invention of the IC, 
although, at the time of their work, 
trends in the semiconductor industry al- 
ready seemed to point to the develop- 
ment of integrated circuits. Advances in 
manufacturing processes had enabled 
semiconductor devices to saturate the 
market by I960. One problem remained: 
As the products that used those discrete 
devices grew in complexity, the number 
of interconnections between the devices 
also grew. It reached a point where 
products couldn't be assembled quickly 
enough to use all of the available de- 
vices. What was needed, now that semi- 
conductors were plentiful, were ways of 




6u 61 

FIG. 1— SIMPLIFIED SCHEMATIC Of a typical RTL device, the MC792P. a triple 3-lnput NOR gate. 



speeding production of the end-product. 
The integrated circuit was the logical 
solution. 

The first IC's 

The first commercially available 
monolithic IC was a four-transistor, RTL 
(/?esistor-7Vansistor Logic) flip-flop in- 
troduced in 1961 by Fairchild Semicon- 
ductor. By the end of 1961, production 
quantities of logic IC's were being pro- 
duced by both Fairchild Semiconductor 
and Texas Instruments. Some early 
contracts for the "mass-produced" IC's 
came from the military (TI supplied spe- 
cial circuits for the Minuteman missile 
program), and from the National Aero- 
nautics and Space Administration, with 
Fairchild the supplier. An RTL circuit — 
a triple, 3-input nor gate— is shown in 
Fig. 1. 

Transistor-Transistor Logic (TTL) 
came about because of the drawbacks of 
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FIG. 2— THIS 1 1 -stage ring counter isanearly(1 963) exam p le of a TTL IC 



earlier schemes used to couple tran- 
sistor stages. Diode-coupled and direct- 
coupled methods were unsatisfactory 
because of IC process-variations, and 
resistor-capacitor coupling suffered 
from lack of speed. In 1961, James Buie, 
an IC designer at Pacific Semiconduc- 
tors {now part of TRW), devised a 
coupling scheme that isolated transistor 
stages by using coupling transistors; his 
method proved to be relatively inde- 
pendent of process variation. Buie's 
work evolved into today's TTL IC (see 
Fig. 2). 

By the mid-1960's, Fairchild had 
turned to linear IC's, Robert Widlar, 
then one of the designers at Fairchild, 
was responsible for the first practical IC 
op-amp, the ,uA709. Widlar also de- 
signed the #A702 high- impedance op- 
amp, the first IC comparator (M710), 
and the first compensated IC op-amp, 
the ^A74l. Widlar's design ideas 
seemed radical in his day because he 
used transistors to replace "simple" cir- 
cuit elements such as resistors. 

While bipolar IC technology was de- 
veloping, some designers concentrated 
on the FET (Field-Effect Transistor) 
and its applications. RCA Laboratories 
was especially active in that area of 
semiconductor development. In 1957 
John Wallmark of RCA was granted a 
patent for an FET. He saw the FET not 
as merely a discrete device, but as 
groups of devices connected together 
and forming logic patterns for com- 
puters. His concept, which he called 
"integrated logic nets," wouldn't lead 
to actual devices until a few years 
later, and then under someone else's 
supervision. 

In 1959 Steven Hofstein, a recent re- 
cruit to RCA, and Frederic Heiman, 
another young engineer, set to work to- 
wards a specific goal. They wanted to 
produce a silicon-insulated-gate FET 
that was to be used in a multi-thousand- 
transistor circuit. They succeeded in 
1962. (See Fig. 3.) 

Hofstein and Heiman demonstrated 
the IC capabilities of their MOSFET 
(Metal Oxide Semiconductor Field Ef- 
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FIG. 3 — CROSS-SECTION of a metal-oxide semiconductor device. By 1 963, RCA had built IC'a contain- 
ing several hundred of these each. 



feet Transistor) by building a 2, 5002 -mil 
(a mil is 1/ 1000-inch) chip containing 16 
MOSFET's by the end of 1962. By 1963 
RCA had built chips with several hun- 
dred MOS devices. 

Although MOSFET IC's promised far 
simpler processing, much less power 
consumption, and greater levels of in- 
tegration than bipolar IC's, there were 
still formidable problems in their man- 
ufacture. Among those were oxide de- 
fects and an extreme sensitivity to static 
charge. The MOSFET's were also much 
slower and required different supply 
voltages than bipolar devices. Because 
of those problems, and others, few com- 
panies stayed very long with MOSFET 
technology. In fact, for most of the 
1960's there were only two companies 
producing MOS IC's— General Micro- 
electronics (founded in 1963) and Gen- 
eral Instrument. Even RCA, which had 
done a considerable amount of pioneer- 
ing work in MOS, shifted its main con- 
cern back to the more lucrative bipolar 
devices. 

But the industry kept a watchful eye 
on MOS technology, waiting for new 
developments. The wait wasn't a long 
one, as we'll see. 

The first ROM (Read-Only Memory) 
appeared in early 1967. Offered by Fair- 
child, the ROM was a 64-bit MOS de- 
vice arranged into 16 4-bit words. A 
1,024-bit ROM was offered by Philco- 
Ford a year later. As ROM's increased 
in density, the term firmware (for soft- 
ware in ROM) soon became popular. 

Enter the microprocessor 

In August 1969 Busicom Corporation 
of Japan commissioned Intel Corpora- 
tion to design calculator IC's. At that 
time many of the MOS IC's produced in 
the United States went into calculators. 



and most of those calculators were 
made in Japan. Busicom wanted a set of 
IC's that would support a family of cal- 
culators, with ROM's used for custom- 



izing. Intel's design was approved by 
Busicom in October 1969 and in June 
1971, Intel introduced the 4004 micro- 
processor family (designed by Federico 
Faggin. now president of Zilog). The 4-bit 
4004 was the first microprocessor; it was 
built using p-channet MOS technology, 
and measured 150 x 1 10 mils. Just as the 
increasing complexity of discrete tran- 
sistor circuits had seemed to point to the 
development of the integrated circuit, 
SO too the increasing complexity of 
some random logic designs now seemed 
to show the need for a centralized com- 
putational/control element. Intel, how- 
ever, was not alone in producing the 
"calculator-like" IC's. Fairchild, Ameri- 
can Microsystems, Texas Instruments. 
Electronic Arrays, Rockwell, and Mos- 
tek all had contracts to build the de- 
vices. The MOS IC had truly come into 
its own. Shipments increased in one 
year from $15 million to $35 million and 
by the end of 1970, the total was over 
SI 00 million. The importance of MOS 
technology had grown faster than most 
people in the industry had expected. 

Other advances in state-of-the-art IC 
manufacture accelerated the growth of 
an already expanding industry. The use 
of an electron beam to produce the 
masks used in IC photo-lithography rad- 




THESE EARLY (1962) IC's from General Electric contained as many as 18 transistors and 66 tapped 
resistors. Contrast that with the component count of modem VLSI IC's. 
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FIG. 4 — THE INTEL 6086, a 16-bit LSI (Large- Scale Integration) microprocessor. Note the difference in 
density between this chip and the one shown in Fig, 2. (Photo courtesy Intel Corporation.) 

ically changed one aspect of IC manu- 
facture, as expensive and bulky ruby 
lithography equipment was made obso- 
lete. As circuits increased in density and 
complexity, clean rooms became clean- 
er still. Doping (the introduction of im- 
purity atoms into the silicon) methods 
were improved. Ion implantation, accel- 
erating impurity ions into silicon using 
very high voltages, was a great improve- 
ment over thermal diffusion. Ion im- 
plantation's initial use was for high- 
density memories, with Mostek Corpo- 
ration being the first to use the method 
in its IK p-channel dynamic RAM (Ran- 
dom-Access Memory). With increas- 
ingly complex circuits, IC manufactur- 
ers relied more on computer modeling 
programs and computer-assisted design 
for circuit analysis and mask layout. 
The first 8-bit microprocessor, the 
8008, was offered by Intel in sample 
quantities in early 1972. The price was 
$200. The 8008 could be interfaced to the 
standard memory products of the time, 
and with its [4-bit addressing capability, 
could address as many as 16.384 bytes. 
The 125 x |70-mil device was being 
shipped in "kits" (with memory and 
peripheral IC's) by the spring of 
1973. By that time National Semicon- 
ductor had demonstrated its general- 
purpose controller/processor, a 4-bit 
microprocessor that could be used to 
build processors with word lengths of up 
to 32-bits. Rockwell had also joined the 
race with its own 4-bit parallel proces- 



THESE INTEGRATED CIRCUITS from RCA are 
housed in "flat packs," one of the first standard- 
ized IC cases. 



sor. AMI, Signetics, and Western Digi- 
tal were also developing processors. 
Everyone seemed to be joining the 
microprocessor competition. 

Intel's 8080 helped usher in the sec- 
ond generation of microprocessors. 
That n-channel device had four times 
the addressing capability and about ten 
times the throughput of the earlier 8008. 
The designer of the 8080, Masatoshi 
Shima, later left Intel to join Zilog 
where he designed the Z80, Early in 
1974, RCA introduced the first CMOS 
(Complementary MOS) microproces- 
sor, the 1802; the TMS 1000, Texas In- 
struments' best-selling 4-bit microcon- 



troller, was also introduced. In March of 

1974. Motorola finally took the wraps 
off its 6800 microprocessor. The 6800 
was supported by RAM. ROM, and in- 
terfacing IC's. plus Motorola's Exor- 
cisor development system. By the fall of 

1975, nearly 40 different microproces- 
sors were available. 

The state of the art 

As IC designers took more of a sys- 
tems approach to their creations, the 
single-chip microcomputer was devel- 
oped. The first 8-bit single-chip micro- 
computer was Intel's 8048 (although 
Michael Cochran and Gary Boone of 
Texas Instruments received the basic 
patent for the single-chip microcompu- 
ter in 1971). Today, there's a new gen- 
eration of 16-bit microprocessors: In- 
tel's 8086, Zilog' s Z8000, Motorola's 
68000, and National Semiconductor's 
16000. 

The RTL flip-flop introduced in 1961 
had four bipolar transistors. Today, a 
typical 16-bit high-performance micro- 
processor, such as the 68000, has 68,000 
transistors. The recent introduction of 
the 64K RAM marked the beginning of a 
new phase of IC technology, VLSI 
( Very Large .Scale /ntegration). 

VLSI is still basically in the develop- 
ment stage. In 1978 the U.S. Depart- 
ment of Defense initiated its VHSIC 
(Very Wigh Speed /ntegrated Circuit) 
development program, designed to pro- 
vide an impetus for VLSI work, with an 
emphasis on speed. Contracts have al- 
ready been awarded for the initial phase 
of the six year, $210 million program. 
Among other things the Federal effort 
hopes to develop devices with up to 
250,000 gates, using circuit features as 
small as 0.5 micrometer (millionth of a 
meter). Contrast that with the 13,000 
gates and 3.2 micrometer minimum cir- 
cuit feature of the Motorola 68000. 

How best to use VLSI technology is 
still uncertain, but one thing does seem 
sure: VLSI will be used to build ever 
denser memory chips, perhaps with a 
million bits or more of RAM, and with 
access times a fraction of that of today's 
fastest devices. Some say an entire 
mainframe computer will be possible 
with a handful of IC's. 

Early in the I970's, 20-micrometer 
line widths were common in IC circuit 
geometries. By the mid- 1 970' s those di- 
mensions had been cut in half. As the 
decade ended, advanced devices with 3 
to 4-micrometer line widths were avail- 
able. Some say that devices with line 
widths of less than l-micrometerwill be 
common by the end of the 1980's. 

Some views on the future of IC tech- 
nology, especially those concerning 
the future of VLSI, take on an almost 
Christmas-wish aspect. Nevertheless, 
considering how far we've come from 
that first four-transistor flip-flop, the 
next 20 years could be very interesting 
indeed! R-E 
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[F YOU'RE A REGULAR READER, YOU'VE 

heard about TVRO stations — special 
setups used by cable-TV companies 
and others to receive the four-gigahertz 
(4.000 MHz) signals from satellites. 

One of the most expensive compo- 
nents of a TVRO system is the antenna. 
The 8-Ball antenna described here is one 
of the few that you can build yourself 
and is relatively inexpensive and easy to 
align. 

With it, and a couple of other special 
components, you can watch blacked- 
out sporting events, commercial-free 
movies, and other choice television 
fare usually available only on cable-TV 
systems. 

What you need in addition to the an- 
tenna are an LNA (a special Low-A/oise 
,4 mplifier to boost the very weak signal 
picked up by the antenna) and a down- 
converter to process the 4-GHz TV sig- 
nal so it can be viewed on an ordinary 
TV set. You can also purchase a special 
TV set that has a down-converter built 
into it if you wish. 

Before going any farther, take a 
minute or two to study the various 
photographs of the antenna in various 
stages of assembly. The complete 
TVRO antenna consists of a 12-foot 
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Before you can receive 

satellite television, you need 

the appropriate antenna. 

This inexpensive 

design can be built 

from common materials. 



H.D. McCULLOUGH 



"dish 1 " or reflector that captures the 
incoming signal and focuses it at the 
waveguide horn feeding the LNA. This 
article covers the construction of the 
dish. The 8-Ball's dish consists of two 
main sections. One is the steel frame 
that provides a rigid, durable support 
fixture. The other is the wood-lattice 
assembly to which the reflector surface 
(screen wire) is fastened. An important 
feature of this type of construction is 
that it is not necessary to build the heavy 
metal frame to close tolerances. How- 
ever, you should keep all the metal ribs 
within a half inch or so of their intended 
positions. 

The redwood lattice is attached to the 
frame with adjustable bolts about every 
two feet vertically and every three feet 
across. Those bolts allow the lattice 
(hence the reflector surface) to be ad- 
justed to conform to the precise curve 
required. When adjusting the antenna, 
the vertical wood strips should be set to 
within a sixteenth of an inch of the 
exact curve. 

The steel frame (see Fig. I ) consists of 
three horizontal ribs (HR1, HR2, and 
HR3) and five vertical ribs (VR1 through 
VR5) plus the rear legs and braces. The 
frame is made from '/s-inch thick I'/sx 
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NOTE: ALL MATERIAL 1-1/2 X 1-1/2 X 1/8-INCH ANGLE IRON. 
VERTICAL RIBS EQUALLY SPACED 
(APPRO X. 36" APART) 

FIG. 1 — THE METAL FRAME provides a rigid and durable support structure. The only critical factor in 
its construction is the setting of the angular bend in the three horizontal members. 
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FIG. 2-THE HORIZONTAL CURVATURE of the a-Ball reflector is developed by the bend In the 
horizontal ribs and by horizontal brace as shown in a. The five vertical ribs in 6 alt lie on an arc that has a 
radius of 30 feet. 
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FIG. 3— THE FIVE VERTICAL LATTICE STRIPS are prepared by drilling holes according to the measure- 
ments shown. Three strips are 12 feet long with eight holes; two are 10 feet long with six holes. 



I '/j-tnch galvanized angle iron. Each 
horizontal rib is cut through at the cen- 
ter so it can be bent {see Fig. 2-a) 
and secured with a brace (HB) and end 
braces (HEB). The angle formed should 
be approximately 163 degrees. To estab- 
lish the precise surface curvature with a 
minimum of final adjustments, the angle 
must be set very accurately. 

A very small error in the location of 
the bolt holes where the brace and end 
braces are attached to the horizontal rib 
will cause a large error at the ends of the 
rib. Position the rib and braces accord- 
ing to Fig. 2-a and clamp them together 
with "C" clamps or locking-type pliers. 
Drill the holes and set the pieces aside 
temporarily. 

When the horizontal brace is properly 
shaped and bolted, the angle and loca- 
tion of the brace will be such that the 
five points on each horizontal rib where 
a vertical rib is attached will lie on a 
circle with a radius of 30 feet as shown in 
Fig. 2-b, The procedure just described 
sets the curve of the frame and. there- 
fore, the reflector surface in a horizontal 
direction. 

Lattice preparation 

There are five vertical lattice strips 
made of 3 /4X 3-inch redwood. Two of the 
strips are 10 feet long, and three are 12 
feet long. Prepare them by drilling holes 
according to the measurements shown 
in Fig. 3. The strips can be stacked and 
all drilled at once; or, better yet. drill the 
three 12-foot pieces and then the two 
10-foot pieces. The holes will take ! /4- 
inch bolts so use a '/ts-inch bit; assembly 
will be easier. 

You'll need nineteen 12-foot pieces of 
3 /4 x 2-inch redwood stock for the hori- 
zontal ribs. Thirteen of those are used 
as-is. To get the angles at the corners of 
the lattice (see Fig.4) cut two other 
pieces to 1 1 feet 4 inches, two pieces to 8 
feet 10 inches, and two pieces to 6 feet 2 
inches. The comer diagonal pieces will 
be covered later. 

To establish the curve in the vertical 
direction, the five 'A x 3-inch redwood 
strips will be attached to the vertical 
steel ribs with adjustable bolts as shown 
in Figs. 5 and 6. Note that the spacing 
between the vertical steel rib and the 
vertical wood strip is identical for all five 
vertical ribs at any specific distance up 
or down from the middle horizontal rib. 
Thus, we see from Fig. 5 that all five 
vertical strips are touching the steel ribs 
at their centers, and that 24 inches up 
and down from center, the space be- 
tween the wood strip and steel rib is ,3 /i<> 
inch for all fire of the rihs. At 48 inches 
from each side of center, the spacing is 
3 7 /:o inches, and it is 7 V* inches at 72 
inches from center. The combination of 
the vertical curve formed by properly 
setting the adjustment bolts and the 
curve formed by the horizontal ribs will 
establish a precise reflector surface. 





PARTS LIST 




Frame: The following are all 1 Vzx1 Vz- 


inch, Va-inch thick galvanized or 


primed ang 


le iron. 




Part no. 


Length 


Quantity 


HR1 


12 ft. 


1 


HR2 


12 ft. 


! 


HR3 


12 ft. 


HB 


10 ft. 


3 


HEB 


Bin. 


6 


VR1 


9 ft. 


1 


VR2 


12 ft. 


1 


VR3 


12ft. 


1 


VR4 


12 ft 


1 


VR5 


9 ft. 


1 


B1 


16 in. 


4 


Ba 


23 3 /i in. 


2 


BF 


74 in. 


1 



Wood lattice strips { s /b or 3 /«-inch red- 






Size 
2in. x 12ft. 
3 m ■ 1 2 ft. 

3 in •: 10 It. 

Bolts ('/4x 20 thread): 

Length 

■■ 

A in. 

5 in. 

8 in. 

12 in 



Quantity 

22 

3 

2 



Quantity 

72 

10 

10 

10 

6 






Miscellaneous {quantities In parenthe- 
sis): 

V4-inch nuts (196) 

V4-inch ID washers (72) 

No. 8-1 '/4-inch brass wood screws (140) 

aluminum screen (26 inches x 75 ft., 
0.011 in. dia. wire. Vis in. mesh or 
heavy-duty 0.025 in. dia. wire, Va in. 



mesh) 








staples (rustproof) 








glue 








inclinometer 








radius wire 








anchor bolts (4) 








"J" brackets (4) 








Note: Some of these 


items 


will 


be 


called for in Part 2. 









Assembling the frame 

Prepare each horizontal rib as shown 
in Fig. 2 by attaching braces HB and 
HEB^with -%-inch bolts. 

Next, place the three horizontal ribs 
on blocks and attach the five vertical 
ribs as shown in Fig. 1 and Fig. 7. Use 
3 A-inch bolts. Note that, because of the 
braces, each horizontal rib will have a 
different number of holes drilled in it — 
so be sure to get the ribs in their proper 
positions. The top view in Fig. 2-b 
shows how the vertical ribs are posi- 



L0CAT10NS OF ADJUSTMENT 
BOLTS, ON ALL VERTICAL 
STRIPS AHE SAME DISTANCE 
UPS DOWN FROM CENTER 
LINE. ALSO SEE FIG. 5 



3/4X3 VERTICAL STRIPS 



3/4X2 HORIZONTAL STRIPS 




FIG. 4— THE REDWOOD LATTICE ASSEMBLY 
shows the locations of the 36 adjustment bolts. 
Those bolts set the curvature in a vertical direc- 
tion. The arc of curvature is again 30 feet. 



3/4X2H0RIZ, 




STRIPS 




f\ 3/4X3 VERTICAL 


3-7/32" \ 


STRIP 


SPACING \ 


1 1 


AT 48" \ 




FROM B"\ 




CENTER B0LT\ 






FIG. 5 — SIDE VIEW of the top half of one vertical rib with wood lattice attached. 



FIG. 6 (right)— DETAIL OF LATTICE ATTACH- 
MENT showing use of nuts and washers on ad- 
justment bolt, 

t toned ( note that the bottom of VR3 goes 
under BF). 

Tighten the nuts only finger tight until 
all the pieces shown in Fig. I are in- 
stalled and then tighten them securely. 
Whether assembling the 8-Ball from a 
kit, or from scratch, you'll find that 
some holes may not align perfectly. 
Make sure that everything is located 
properly, then align the holes with a 
tapered punch. Hold the pieces in place 
with clamping-type pliers while you in- 
sert the bolts. 



-WASHER 



WASHER 




HORIZONTAL 
WOOD STRIP 
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FIG. 7— THE THREE HORIZONTAL RIBS are supported on blocks while the three main vertical mem- 
bers are attached to the framework. 



Putting it alt together 

The next step is to assemble the red- 
wood lattice as shown in Fig. 4. Mark all 
five vertical strips every eight inches 
(Fig. 8) for ease in positioning and in- 
stalling the horizontal strips. Start at the 



center and work outward — it's a good 
idea to displace the first mark half the 
width of a horizontal strip so that you 
can line up the edge of each 3 /jx2 with 
one of the marks. All 1 9 horizontal strips 
are spaced on 8-inch centers except for 
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FIG. 8— MARK ALL FIVE VERTICAL STRIPS every eight Inches to make Installing the horizontal strips 
easier. 



FIG. 9— ADJUSTMENT BOLTS are set for proper 
spacing between vertical frame rib and wood 
strip. Here a 7Vi-inch spacer aids adjustment at 
72-inch point. 



The following are available from McCul- 
lough Satellite Systems, PO Box 57, High- 
way 62-East. Salem, AR 72576: The 12- 
foot 8-Ball Satellite Television Antenna 
Kit, $750.00. Includes everything except 
staples and concrete for mounting base. 
Frame is 1 '/2x 1 V2-inch angle iron with all 
pieces cut to fit and drilled. One coat of 
primer applied. All s /ax2 and 5 /ax3 red- 
wood strips. Aluminum screen is 0.011- 
inch diameter wire in a Vis-inch mesh. 
Add $60.00 for heavy-duty mesh, $50.00 
for extra bracing and $100.00 for galva- 
nized frame. 

The heavy mesh (0.025 inch diameter 
wire, Vs-inch mesh) is about 2V2 times as 
heavy as the regular mesh and will with- 
stand abuse by hail, ice, etc. much better 
than the regular mesh. The extra bracing 
is necessary If you plan to move the an- 
tenna about. It makes the framework very 
rigid. 

The 12-foot 8-Ball with galvanized 
frame, heavy mesh and extra bracing is a 
commercial-grade antenna named "Octa- 
sphere" and is available for $1195.00. 
Feed horn (fits LNA with WR-229 Input): 
Sheet metal with brass flange, $40.00; 
Aluminum $60.00. RG-213 cable (loss 25 
dB/100 feet at 4 GHz), $0.50 per foot. FM-8 
cable (loss 13 dB/100 feet at 4 gHz), $0.60 
per foot. Avantek 120° LNA (50 dB gain) 
$690.00 Including DC block; S 650. 00 with- 
out DC block. All prices are FOB, Salem, 
AR. 



the very top and bottom strips. Those 
will be about 3 /*-inch closer in. 

Now attach the adjustment bolts to 
the } Ux 3-inch vertical wood strips (ex- 
cept for the adjustment bolts at the ends 
of the two outermost strips) using the 
bolt lengths shown in Fig. 5. Note that 
the 8- and 12-inch bolts are actually 
continued on page 78 






THERE SEEMS TO BE A CRYING NEED FOR 

a good, low-cost RF signal generator on 
the average workbench. However, it 
appears thai this is something that no 
manufacturer has realized yet. For the 
most part, you have to make do with an 
under-$IOO RF generator thai is usually 
kit-built and quite drifty. To compound 
the problem, the dial accuracy usually 
leaves something to be desired, and an 
external frequency counter must be 
used for calibration whenever high pre- 
cision is required. The answer is to 
buy— or most often to lease — a fre- 
quency synthesizer when you need a 
ligh-performance RF signal-source. 
ill since prices start at about $3200, 
owning one usually isn't too practical! 
Enter the Programma-2 RF generator. 
Now, for less than 1/32 of the cost of a 
commercial model, you can build an RF 



output is rich in harmonics, allowing 
frequency coverage into higher parts of 
the spectrum. 

Four thumbwheel switches allow you 
to set the exact frequency you want 
with ease; there's no squinting at a 
tightly packed dial. The switches make 
it easy to return to a specific frequency, 
and that makes alignment of equipment 
a lot easier! 

Another important feature is a 50- 
ohm RF output. This low-impedance 
output allows you to use such acces- 
sories as attenuators, which are a must 
for low-level RF work. You can't use 
attenuators on conventional RF signal 



case, they can be special-ordered, 
although, since there are two different 
manufacturers for these parts, finding 
them may not be as difficult as you 
think. 

Finally, a few words about calibra- 
tion. Forget about conventional signal- 
generator alignment procedures. This 
unit can be aligned using only the built- 
in error indicator, and a receiver that 
can pick up one of the WWV trans- 




GARY McCLELLAN 



The Programma-2 synthe- 
sized RF generator can be built 
for about $100, yet offers many of the same 
features found on commercial units costing over $3000, 



generator with many commercial fea- 
tures. You get crystal -con trolled ac- 
curacy at any frequency you select — 
typically ±0.0005%, short term. What 
that means is that if you set the unit for 
30.01 MHz, the output is 30,010,000 Hz 
± 150 Hz! 

Since the unit is crystal controlled 
and incorporates a frequency synthe- 
sizer, any frequency you select will be 
locked tightly. The prototype drifts less 
than 10 Hz from a cold start — in an hour 
of operation. After that, any drift that 
occurs is negligible. 

As far as features are concerned, this 
project covers a basic frequency range 
of 3 to 30 MHz in 10-kHz steps. Flip a 
switch and you get 300 kHz to 3 MHz in 
1-kHz steps. Thus, this RF generator 
covers the frequencies most often used 
for IF/RF alignment, and for general 
experimentation. In addition, its RF 



generators, and that makes some tests 
(like checking sensitivity) very difficult. 

Other features include adjustable RF 
output, switchable AM/CW operation, 
;ind an error indicator. 

Construction isn't too difficult, 
despite the device's many features. The 
electronics are on three PC boards. 
RCA-type connectors are used to 
simplify interconnecting the boards and 
to make adjustments or servicing easier 
in the future. The boards are all single- 
sided (most synthesizers require double- 
sided boards to keep system noise 
down) and can be easily made (or pur- 
chased — see Parts List). 

All components used in this project 
have been on the market for at least 
three years, so you should have few 
problems in obtaining them. The tuning 
diodes (D201-D203 on the VCO board) 
may be -difficult to locate. If that is the 



mitters. A frequency counter is helpful, 
but not necessary. 

About the circuit 

Let's get acquainted with the Pro- 
gramma-2 RF generator by taking a 
look at the circuitry. The boards con- 
tain a number of different circuits, and 
the time spent discussing them should 
pay off. It's hard to build an advanced 
project like this without knowing much 
about it. One thing though: you should 
have a basic knowledge of how fre- 
quency synthesizers work to appreciate 
this discussion. If you have followed 
my previous articles on synthesizer-type 
projects (see the June 1980. July 1980, 
and October 1980 issues of Radio- Elec- 
tronics) you should have no problems. 

This device is built on three PC 
boards* — VCO. control, and switch (see 
Fig. I). The VCO {Voltage-Controlled 
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FIG. 1— RF SIGNAL GENERATOR consists of three main sections: control board, VCO, and switch 
decoder. 
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Oscillator) board contains the RF-gen- 
erating circuitry, a divider, an ampli- 
tude-modulation circuit, an RF power- 
amplifier and a power supply. That 
sounds iike quite a bit, but actually 
each circuit block is very simple. The 
whole thing uses seven IC's and 1 
transistor. 

Next comes the control board, which 
contains a -*-2 divider, a programmable 
divider, a crystal-controlled reference, 
a phase detector, loop filter, amplifier, 
and sinewave converter. All that cir- 
cuitry is compressed into six IC's and 1 
transistor. Isn't IC technology wonder- 
ful? It would normally take a big card 
cage full of boards loaded with discrete 
components to replace just those small 
boards ! 

The last board is the switch board 
that contains a decoder and switches 
power to the proper VCO circuit, de- 
pending upon frequency. 

Let's discuss each board in general^ 
and then cover the control board speci- 
fically. The other boards wil! be dis- 
cussed in greater detail later. 

As you can see from Fig. 1 , the VCO 
board contains the RF-gene rating cir- 
cuitry. Three separate VCO's are re- 
quired to cover a frequency range of 3 
to 30 MHz because of the limitations of 



the tuning diodes used to set the fre- 
quency. It is prohibitively expensive 
today to make a single VCO sweep the 
entire range; 3 VCO's simplify things 
and keep the cost down. Following the 
VCO's, there is a simple divide-by- 10 
circuit that reduces the VCO frequencies 
to values needed by the control board. 
(Also, the output from the divider pro- 
vides IF range frequencies, extending 
the range of this instrument down to 
300 KHz) 

The RF-output range is selected by 
the hi-lo switch. From that point, the 
RF signal goes through an amplitude- 
modulation circuit, which can add a 
500-Hz tone to the signal if desired. The 
RF is amplified by a single-stage ampli- 
fier and goes to the rf-output connec- 
tor. The remaining circuitry on this 
board is a simple 5-volt and 15-volt 
power supply; the 5-volts is for on- 
board circuitry, while the 1 5-volts is for 
the control board. 

The control board is an extension of 
the VCO board. It receives the divided- 
down signal from the VCO board, and 
divides it again by 2. This supplies a 
signal that the programmable divider 
can handle easily; such devices trade 
off speed for programmability. The pro- 
grammable divider divides the input 



PARTS LIST 
CONTROL BOARD 

All resistors V* watt, 5%, unless other- 
wise noted 

R101-R11S. R123, R124, R131— 100,000 
ohms 

R116, R1 19— 10,000 ohms* 

R117— 2200 ohms 

R118— 47ohms* 

R120— 150 ohms* 

R121— 1 megohm 

R1 22—68,000 ohms 

R125, R1 26— 33,000 ohms 

R127— 100 ohms 

R1 28— 5,000 ohms, trimmer potenti- 
ometer, horizontal PC-mount 

Capacitors 

C101 — 0.001 uF, ceramic disc 

C102, C103, C114, C115— 0.1 pF, 50 
volts, Mylar* 

C104— 22 tiF, 16 volts, tantalum* 

C105— 100 tiF, electrolytic, 16 volts 

C106-C108— 0.1 F,^16 volts, ceramic 
disc 

C109 — 100 pF, ceramic disc 

C110— 220 uF, 6.3 volts, electrolytic 

C1 1 1 — 5-35 pF trimmer (E.F. Johnson 
275-0430-005 or equivalent) 

C1 12—39 pF, mica 

C113— 68 pF, mica 

C116— 0.001 uF, 50 volts, Mylar 

Semiconductors 

IC101— CD4013 dual D flip-flop with 
set/ reset 

IC102— CD4059 programmable divide- 
by-n counter 

IC103 — CD4046 phase-locked loop 

IC104— 78L05 five-volt, 100 mA, regu- 
lator 

IC105 — CD4060 14-sfage rippled 
counter 

IC106--CA3130AE op amp (RCA) 

Q101— 2N3906 PNP 

Q102— MPS-A13 Darlington, NPN 

D101— 1 M5229 4.3-volt, 500 mW, Zener 
diode 

XTAL1 01— 2.048 MHz, 32 pF parallel- 
mode, ± 0.005%, HC-33/U case 

S1-S4— BCD thumbwheel switch (C&K 
3321 10000 or equivalent) 

J101— 8 pin IC socket 

Miscellaneous: PC board, ID sockets, 
4-conductor ribbon cable, wire, 
solder, etc. 

'Do not substitute 

A complete set of three boards for the 
Programma-1 is available for $22.00 
ppd. from: Technico Services, PO Box 
20HC, Orangehurst, Fullerton, CA 
92633. CA residents please add 6% 
tax; foreign orders please add $3.00 
for shipping. Order No. SSG-1. 

A complete set of parts, excluding 
boards, crystal, transformer and case, 
is available for $112.00 ppd. from: Cir- 
cuit Specialists, Inc., PO Box 3047, 
Scottsdale, AZ 85281. Order No. KT-5. 
Phone orders (800) 528-1417; all other 
inquiries (602) 966-0764. AZ residents 
please add tax. 

Crystal (see Parts List) may be ob- 
tained from: JAN Crystals, 2400 Crys- 
tal Dr., Ft. Myers, FL 33906. (813) 936- 
2397. 
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FIG. 2— HEART OF THE CONTROL BOARD is a programmable divider, IC102, used to determine the 
signal generator's output frequency from the switch settings. 



frequency by whatever divisor has 
been set by the frequency switches, 
and outputs the resulting signal to the 
phase detector. 

Meanwhile, a crystal -controlled clock 
circuit generates a 500-Hz signal that 
drives the phase detector. The detector 
compares the two signals and outputs 
error information to the filter, which re- 
moves any trace of 500-Hz signal. The 
DC voltage from the filter is fed to the 
amplifier, which raises it to levels suit- 
able to drive the VCO's. Thus, the syn- 
thesizer loop is completed, and can gen- 
erate RF signals set by the frequency 
switches. The remaining circuitry is a 
square-to-sine-wave converter. All it 
does is convert the 500-Hz clock-circuit 
pulses into a 500-Hz sinewave that 
drives the amplitude modulator, giving 
a clean-sounding tone. 

The switch board is another exten- 
sion of the VCO board. It selects the 
one of the three VCO circuits thai 
matches the frequency-set switch 
positions. For example, when fre- 
quencies between 03.00 and 05.00 are 



set on the switches, the 3-5 MHz VCO 
circuit is selected. Selection of the 
appropriate VCO is done by decoding 
the switch postions with a simple 
CMOS decoder on this board. The 
appropriate VCO is selected by switch- 
ing power to it. 

Control board theory 

Let's discuss the first board to be 
built. Refer to the control board 
schematics, Figs. 2 and 3, for details as 
you read about it. The board uses 
CMOS IC's throughout. This type of 
design is used not only to keep power 
consumption down, but to minimize 
noise as well. CMOS logic tends to be a 
lot less noisy than TTL and the RF 
signal is cleaner. Besides that, CMOS 
blocks like the CD4059 programmable 
divider are far easier to work with than 
their TTL counterparts! 

The circuit is quite straightforward. 
The divided-down RF signal is fed to 
the board's div input and drives IClOl , a 
CD4013 divide-by-2 flip-flop. The in- 
put circuitry, C101 and R101/R102, is 



interesting — it acts as a level-trans- 
lating interface. The signal at the div 
input is TTL level (0- or 5-volts) and all 
logic levels on the control board are 0- 
or 9- volts. Those components bias the 
CMOS flip-flop to the point where a 
TTL signal will drive it. The divided 
output from the flip-flop drives IC102, a 
CD4059 programmable divider. It 
divides the input signal by a frequency 
determined by the settings of the FRE- 
QUENCY-SET switches, and outputs the 
result. 

Right now, that IC is one of the sim- 
plest and most effective (read "fool- 
proof") ways of making a program- 
able divider. The output drives IC103, a 
CD4046 phase detector. The IC com- 
pares the signal from the divider with a 
500-Hz reference, and outputs correc- 
tion pulses to a loop filter that smooths 
them into a DC voltage. That's the job 
of C102-C104 and RI18-R120. The 
phase detector also has an output that 
goes low when the two inputs are un- 
equal. That drives transistor Q101 and 
lights the error lamp on the front 
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FIG. 3 — PARTIAL SCHEMATIC of the control board, showing connections to J101 {to which the switch 
board connects}. 



VCO board where it can be used to am- 
plitude-modulate the RF signal, if de- 
sired. Rounding up the circuitry on this 
board is a simple 9- volt regulator that 
uses IC104, a 78LG5 5-volt device. Since 
9-volts is required, D10I, an 1N5229 
4.3-volt Zener, is inserted in series with 
the regulator to raise the voltage to the 
correct value. 

Construction 

The control board foil pattern is 
shown in Fig. 4. (A complete set of all 
three PC boards is available for those 
who do not wish to make their own. 
See Parts List.) Do not attempt to use 
point-to-point wiring techniques — the 
result will be a noisy RF signal. 

A few tips on the quality of parts you 
use should be mentioned. When it 
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FfG. 4 — FOIL PATTERN for the control board. Prepared boards are available— see Parts List. 
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FRONT PANEL of the completed Programma-a synthesized RF generator. Its layout gives the unit a 
professional appearance. 






panel. The user can easily tell if the in- 
strument is putting out the right fre- 
quency or not. 

The loop filter's output drives 1C106, 
a C A3 130 op-amp. That device is used 
to increase the voltage from the loop fil- 
ter so that it can drive the tuning diodes 
on the VCO board. It's just a nonin- 
verting amplifier with a gain of 2.2. 

The 500- Hz reference signal is gen- 
erated by IC105, a CD4060 oscillator/ 
divider circuit. That IC has a Pierce 
crystal-oscillator that works with 



XTAL101 to produce a 2. 048-MHz sig- 
nal. The signal is divided down to 500 
Hz by a set of binary dividers. The 500- 
Hz output serves as the phase-detector 
reference, as outlined eariier, and gen- 
erates clock pulses for the square-to- 
sine-wave converter. 

Capacitor CI 14 and resistor R122 in- 
tegrate the squarewave into a rough tri- 
angle wave that is then filtered into a 
smooth sinewave by the Q102 cir- 
cuitry. The output, which appears at 
the MOD terminals, goes back to the 



comes to substitutions, this project will 
tolerate some departure from the values 
called out. However, it isn't a good 
idea to make substitutions for the parts 
marked with an asterisk in the Parts 
List. Most of those components are in 
the loop filter, and deviations in value 
or quality will affect performance. Be 
sure you use Mylar capacitors where 
specified (those green capacitors often 
found in transistor radios). Also be sure 
to use tantalums where called for; other 
types may be too leaky and that will 
make the RF signal noisy. Be sure to 
get top quality parts and the instrument 
should give excellent performance and 
long life. 

You may want to order the 2.048- 
MHz crystal right away. Generally, 
such crystals are made to order, and it 
takes about a month to get them. Give 
the supplier the specifications for 
XTAL10I, and you should have one 
shortly. Price? About $5.00. 

Next month, we'll finish building the 
Program ma-2*s control board and show 
you how to connect the unit's front 
panel frequency-set switches to the 
board. R-E 
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FRED BLECHMAN and 

david Mcdonald 
it's said that "music hath charms to soothe 
the savage beast." Build this musical horn for your 
car and find out whether that's true during rush hour. 



THE FIRST AUTOMOBILES. TRAVELING AT 

the breathtaking speed of 15 miles per 
hour, used warning horns operated by 
squeezing a large rubber bulb to force air 
through an orifice. As the car evolved so 
did the horn, going through the "aah- 
oog-aah" mechanical contraption to 
the standard electronically-operated- 
diaphragm horn that has been in use for 
years. Now you can move into the space 
age by building your own electronic 
musical hom for under $35. 

The Musical Horn is designed for 12- 
volt vehicles and uses digital integrated 
circuits and programmable read-only 
memories (PROM's) to generate virtu- 
ally any desired tune, depending on the 
PROM's installed. Pre-programmed 
PROM's are available for severai tunes 
(see parts list). The popular "La 
Cucaracha" is described in detail here. 

How it works 

You don't have to understand how 
the Musical Horn works to use it. The 
discussion that follows is expressed in 
lay terms for the electronics-oriented 
non-musician, to describe how the digi- 



tal circuitry creates the musical notes. 

Music is composed of sound of speci- 
fically related frequencies (notes) that 
are sustained for particular durations 
(beats). Consequently, if we can gener- 
ate those frequencies in proper relation- 
ship to each other, and provide a means 
to control their duration, we can make 
music! 

The musical scale 

There are several different musical 
scales (tone-series with specific fre- 
quency relationships) in use throughout 
the world. In the United States, the 
standard scale is the Equally Tempered 
Chromatic Scale, using the American 
Standard pitch of A =440 Hz, By defini- 
tion, the frequency of each note is ex- 
actly 2Vo (two-raised-to-the-'/nth-pow- 
er or 1.0594631) times the preceding 
note. This is most easily shown on a 
piano keyboard, a section of which is 
illustrated in Fig. I with the frequency 
of each key. The circled numbers are 
reference numbers for use later. 

Our challenge is to generate electron- 
ically a range of specifically related fre- 



quencies. Obviously, separate oscil- 
lators could be used — a very expensive 
and complicated approach. Or, we 
could have a single master oscillator and 
provide numerous "taps" — using re- 
sistors or capacitors — to generate each 
note. That approach is used in many 
inexpensive toy electronic organs. 
We're going to do it digitally, though... 
and without a keyboard. 

The approach used here is shown in 
block-diagram form in Fig. 2. Twelve- 
volt car-battery power is regulated to 
supply 5-volts to all IC's, A variable 
low-speed clock triggers an 8-bit up- 
counter that is initially set to zero when 
power is applied. The counter's binary 
output sequentially addresses a 256-Io- 
cation "song" PROM. Each location 
contains a 4-bit binary code that defines 
which of 16 possible notes should be 
generated at that moment. 

The 4-bit binary code that appears on 
the output of this PROM is the "note 
command" code, and is directed to one 
set of inputs of a data comparator. 
Meanwhile, a variable high-speed clock 
strobes another 8-bit up-counter whose 
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•HOT PROGRAMMED IN IC9 TONE GENERATOR 



FIG. 1— 1Vi OCTAVES on a piano-style keyboard. Circled numbers refer to values contained in the 
tone-generation program. 




FIG. 2 — HEART OF THE MUSICAL HORN is the data comparator, which determines when, and tor how 
long, each tone will sound. 
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FIG. 3 — SONG PROGRAM for "La Cucaracha." Program starts at upper left. Dots represent loglc- 
hlghs; blanks, logic-lows. 
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speed 8-bit counter and resets it to zero. 
The second section of the flip-flop 
changes the pulse to a square wave at 
one-half of the pulse frequency. The 
square wave is then amplified and fed 
to a speaker. The transistor amplifier 
is operated directly from the 1 2- volt 
supply. 

What all this amounts to is that the 
low-speed clock and song PROM deter- 
mine the specific notes and duration, 
while the high-speed clock and tone 
PROM generate each desired note by 
counting the number of cycles to reach 
an addressed memory location. This 
will become clearer as we go through the 
circuit in detail. 

How it works 

Figure 4 is the schematic of the horn. 
A 555 astable multivibrator. IC1, with 
CI. C2. Rl. R2. and R3, generates 
pulses at pin 3. Their frequency is de- 
termined by the setting of Ri, the tune- 
speed control. It takes 256 pulses for an 
entire tune, and you can control how 
fast the complete tune plays by setting 
Rl — from very slow (27 seconds) to 
very fast (2.3 seconds). 

Two 7493' s. IC4 and IC5, are cas- 
caded to form an 8-bit counter. The 
pulses from [CI clock IC4, a divide-by- 
16 binary counter. The Q0, Ql, Q2 
and Q3 outputs go to 1C8 to address the 
least-significant four bits, A0. AI, A2, 
and A3, of the 8-bit input. The Q3 output 
of IC4 (every 16th puise) also clocks 
IC5. another divide-by- 1 6 counter, 
whose Q0. Q I, Q2 and Q3 outputs form 
the most-significant four bits — A4. A5, 
A6. A7 — to complete the addressing to 
IC8. Wherever power is applied (switch 
SI held closed) IC2 puts out a momen- 
tary logic-high pulse at output Q, which 
resets both IC4 and IC5 to zero. Now 
each clock pulse from Q of IC1 causes 
the address to IC8 to advance by one 
location, from zero to 255. The outputs 
of IC8. data lines D0. D 1 . D2 and D3. are 
inputs to data comparator ICiO at Aft 
Al, Aland A3. 

The song program 

Looking back at Figure 1 , notice that 
most keys have a circled number indi- 
cated, as well as a frequency. The cir- 
cled number is a decimal number from 1 
to 15 to represent that particular note. 
Zero is no note— that is, silence. Not all 
the keys are numbered, since the 4-bit 
binary code used in programming these 
numbers only allows fbr0- 15 in decimal. 

The number 5, for example, repre- 
sents middle C (26 1. 63 Hz). Now look at 
Fig. 3, the actual programming of 1C8 
for "La Cucaracha". Start at the lower 
left corner. The first horizontal row is 
memory address 0. Each row shows four 
vertical columns. Each column has a 
decimal value, going from left to right, of 
8,4,2, and 1 . You may recognize this as 
a binary sequence, or a 4-bit binary 
code. A black dot in a column signifies a 




FIG. 4 — MUSICAL HORN SCHEMATIC. Transistor QZ, a 2N301, Is a special germanium type— do not 
attempt to use a silicon-type In Its place. 



Resistors 'A-watt, 5% unless 
otherwise specified 

R1— 100.000 ohms, potentiometer 

R2.R7— 10,000 ohms 

R3— 1000 ohms 

R4— 100.000 ohms 

R5 — 500 ohms, potentiometer 

R6, R9— 100 ohms 

RS— 330 ohms 

R10— seeTablel 

Capacitors 

C1 — 1 t<F, electrolytic 

C2, C4. C5— 0.01 ^F. ceramic disc 

C3 — 0.1 tiF, ceramic disc 

C6— 10 fiF, electrolytic 



PARTS LIST 

Semiconductors 

IC1-IC3— 555 timer 

IC4-IC7— 7493 4-bit binary counter 

IC8, IC9— N82S129 or equivalent 256 x 4- 

bitPROM (see below) 
IC10 — 7485 4-bit magnitude comparator 
IC1 1—7473 dual JK master/slave flip-flop 
IC12— LM309K, LM340K or 7805K 5-volt 

regulator 
Q1—2N3904 or similar 
Q2— 2N301 

01,02— 1N4003. 200 PIV 
S1 — N.O. momentary pushbutton switch 
Miscellaneous r PC board, 8-ohm speaker 

or horn, IC sockets, hardware, etc. 



NOTE: The following are available from 
PPG Electronics, Dept. RE, 14663 Lanark 
St., Van Nuys, CA 91402: Complete kit 
including PC board and all parts except 
case and IC8 (No. 1082), $39.95; PC board 
only (No. 762), $11.95; IC9 tone PROM 
(PPG-0), $6.95; IC8 song PROM ("Cuca- 
racha": PPG-1, "Dixie": PPG-2, "Charge":. 
PPG-3), $6.95 each; 2N301 output tran- 
sistor, $1.99. Add $2.00 shipping & han- 
dling for orders within U.S. CA residents 
please add 6% tax. 



"1" or logic-high output; a blank indi- 
cates a "0" or logic-low output. The 
"1" column corresponds to data line DQ 
of IC8; the "2" column controls data 
line Dl; "4" controls D2, and "8" de : 
termines the output at D3. Putting all 
that together, the black dots for each 
row (memory address) of IC8 determine 
the logic states of the four data-output 
lines. When IC4 and IC5 input an ad- 
dress to IC8, what they do in effect is to 
look at the contents of that address and 



set the output data lines to the corre- 
sponding logic levels. 

Confused? Well, another sketch {Fig. 
5) and some examples will help. The 
musical notation shown in Fig. 5 is non- 
conventional in some respects, but 
more easily understood by non-musical 
readers. A "solid" note with a stem is 1 
beat, which occupies four memory ad- 
dresses in the song IC (IC8). An 
"empty" note with a stem is 2 beats, 
and needs 8 memory addresses. The 



legend shows the other symbols and the 
number or beats associated with them. 
Each note is shown conventionally on 
the staff; C is shown one line below the 
staff, for example. The numbers above 
the staff represent beats — a total of 64 
for the entire tune. (64 beats times 4 
addresses per beat equals the total of 
256 addresses in IC8). 

Looking at Fig. 3 again, we see that 
address (binary 0W0W0 from IC4 
and IC5) contains a black dot in only the 
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"2" column. This means that the 4-bit 
binary code for 2 (001(1) will appear at 
the output data lines of IC8. The number 
"2" corresponds here to the note "G" 
(below "C") in Fig. I and is also the first 
note shown in Fig. 5, with a duration of 1 
beat. Remember, 1 beat takes 4 memory 
locations in the song chip. However, the 
end of each note is cut off one-quarter 
beat short to signify the end of that note, 
so only address locations 0, I , and 2 are 
programmed with a "2". Location 3 is 
blank — silence. Locations 4, 5, and 6 
and then 8, 9, and 10 also hold a "2" in 
memory. This means that, so far, three 
distinct "G" notes have been com- 
manded, each with a single beat dura- 
tion (beats 1 , 2 and 3), just as shown in 
Fig. 5. 

The next note we want is a "C" for 
beats 4, 5, and 6. That begins at IC8 
memory address 12 (binary input from 
IC4 of 1 100 and from IC5 of 0000). Here, 
black dots are in columns 4 and 1 , for a 
binary output from IC8 of 0101, decimal 
'*5." This corresponds to "C" in Fig. 1 . 
The note duration continues through 
IC8 address 22, followed by a zero at 
address 23 to cut off the note after 3 
beats. Addresses 24 through 30 play the 
note "E" (decimal "7" in Fig. 1) for 
2 beats as shown by the Fig. 5 score. 
"Rests," such as beats 18 thru 21, are 
simply blank memory locations for that 
duration. 

The tune program continues through 
address 255 and then starts again at 0. 

Tone generation 

So far, IC8 has defined the note and 
duration commands, but how do the 
notes actually get generated? Refer back 
to the schematic (Fig. 3). 

Another 555, IC3, with capacitor C5 
and resistors R5, R6, and R7, generates 
pulses at pin 3 at a frequency deter- 
mined by the setting of PITCH potenti- 
ometer R5. Those pulses are from 500 to 
1000 times faster than the tune-speed 
pulses from IC1. The IC3 pulses clock 
binary counter IC6, which cause IC6 
and IC7 — another pair of 7493' s — to up- 
count in the same manner as described 
earlier for IC4 and IC5. The 4-bit binary 
outputs of IC6 (least- significant bits) 
and IC7 (most-significant bits) form an 
8-bit address word for IC9, another 256 
x 4 PROM. That PROM is specially 
programmed to generate tones. Figure 6 
shows the memory locations for each 
note in IC9. Here's how a tone is 
generated: 

As IC6 and IC7 count upwards at the 
frequency generated by IC3, the output 
of IC9 at each count is that contained by 
the memory location addressed at that 
instant. That output is fed from data 
lines D0, Dl, D2, and D3 to the B0, BI, 
B2, and B3 inputs of IC10, a 7485 data 
comparator. Remember that the binary 
output of IC8 at that point is being fed to 
the "A" inputs of IC 10, which is looking 
for an exact match at its "A" and "B" 
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FIG. 5 — SIMPLIFIED SCORE for "La Cucaracha." Horizontal rectangles represent "rests"— periods 
when no music is played. 
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FIG. 6 — TONE GENERATOR program. Start reading at upper (eft. The lower the number assigned to a 
note, the lower Its frequency (see text). 



inputs. Only when the "A" and "B" 
inputs of IC10 are identical does IC10 
generate a logic-high output at pin 6. As 
IC6 and 1C7 address the memory loca- 
tions of IC9, most locations are "blank" 
(all zeros). Finally, at decimal address 
89 the binary number 1011 appears 
(decimal II or musical note "B" in Fig. 
1). This is, at that moment, the "B" input 
to ICI0. If the "A" input also has this 
same input ( 10 11 ) then pin 6 of IC 10 goes 
high, and IC6 and IC7 are reset to zero 
by a pulse from pin 12 of IC1 1-a. If, 
however, the "A" input is not 1011, but 



instead is the command for a different 
note, then IC6 and IC7 keep counting 
upward. Decimal address 94 contains 
the binary code 1 1 10 (decimal 14), which 
would be the next lower frequency mus- 
ical note, "A#," in Fig. 1. 

We'll finish discussing how the Musi- 
cal Horn generates tones when we con- 
clude this article next month. We'll also 
give you some pointers that will help 
make building and troubleshooting the 
circuit much easier. After all that's 
done, we'll show you how to mount the 
Musical Horn in your car. R-E 
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sihle. Thus wc assume that a com- 
mand interpreter and parameter-parser 
arser evaluates an expression such 
i + b x c". determines what 
1 1 ions are to be performed in what 
sequence, and provides the proper in- 
structions to the microprocessor) are 
.hie elsewhere in the system — for 
example in the operating system or the 
monitor. That not only shortens develop- 
ment time and cases the patching to 
machine-dependent I/O devices, it also 
allows the finished product to become an 
integrated pan of the existing software. 
The user may simply issue a command 
than have to load a subsystem. 
transfer control to it, and then, finally, 
• hat command. 
The terminal-emulator software uses 
letter commands. Eight of 
i >wn in the flowchart in Fig. 16, 
options. The ninth (see 
nvokes (calls into action) the 




emulator itself. A glossary is provided to 
clarify terms used in the description that 
follows that may not be familiar to you. 

The baud rate is set by the command 
"SS nnntt" where "SS" instructs the 
software to set the baud rate and "mum" 
is a hex number corresponding to the 
divisor that will derive the correct baud 
rate from the baud-rate generator. The 
commands "SI" and ""SZ" select one or 
two stop-bit formats, respectively. The 
recognition character is set by the com- 
mand "RC h" where "RC" tells the 
program that the recognition character is 
about to be set, and ' V* is the hex value 
of that character. Odd or even parity is 
set by "PO" or "PE" and, finally, the 
echo source (remote or local) is set by 
"RE"or"LE 

These few commands may be more 
than you need. The baud rate, for in- 
stance, is probably already controllable 
by your hardware or software. The source 




Although your modem is complete 
and working, one obstacle remains 
between your computer and the 
outside world — software! Here's 
a software package that in- 
cludes everything your com- 
puter needs for serial 
communications. 
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RC ( RECOGNITA 

CHARACTER 




N MUM 



REMOTE 
ECHO 



STORE 

ZERO 

IN "EFLAG" 



STORE 

IN 
"RCHAR" 




LOCAL 
ECHO 




ONE 
STOP BIT 



( RETURN ) ^RETURN ) ( RETURN ) 



( RETURN^ 
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TWO 
STOP 

BITS 
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"CW2"IN 
"FORMAT" 
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T RETURN ^ 

FIG. 16— EIGHT OF THE NINE two-letter commands used in the terminal emulator select the options. 
INITIALIZATION 5 ENTRY PATH 
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FIG. 17— A MAIN POLLING LOOP, a TX data loop, and an RX data loop comprise the terminal emulator. 
The command "TE" invokes the emulator. 
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of the echo may also be controllable, if 
not locally, then by issuing a command 
to the "answer" station. Most users will 
prefer to run at 300 baud all the time, 
which usually implies sending only one 
stop bit. Finally, we have never encoun- 
tered an installation using odd parity. 
Thus you may want to set those options 
in the emulator permanently and imple- 
ment only TE. 



The terminal-emulator program sup- 
plied in assembly language in Table 2 
should run on most 8080 and Z80 sys- 
tems (ours uses an 8080). The program 
assumes that certain subroutines, or 
their equivalents, are included in your 
computer's monitor. Those subroutines 
are described in Table 3. 

To eliminate some machine-depen- 
dence, and to illustrate a useful pro- 



gramming technique, parity is set by the 
software, rather than the UART, al- 
though most U ART's are capable of 
performing this function themselves. 
We have included a test in the receive 
data-path to eliminate the nulls often 
sent as line-feed delays. That is a pe- 
culiarity necessary for the correct opera- 
tion of our own teletype simulator. If 
you need that, you may also find that 
you need to expand it to test for and 
ignore other such characters, notably 
the ASCII "DEL" (7 F hex). 

In order to make the emulator as 
transparent to the user as possible, it 
retains control until the ASCII character 
"ESC" (IB hex) is typed. If you don't 
have that character on your keyboard, 
you will need to select a replacement. 
Choose it carefully. You want to avoid 
conflicts with other special-meaning 
characters, not only those used by your 
system, but also those used by the 
"answer" station. 

The package is really just a collection 
of short subroutines to be called by your 
command interpreter. That means that 
the exact command syntax is deter- 
mined by the command syntax you now 
use. You must avoid conflicts among 
the new commands and your existing 
command vocabulary. 

Each command routine begins by 
pushing the command interpreter's 
starting address onto the stack. That al- 
lows a return statement to send con- 
trol back to the interpreter. Figure 1 8 
shows a simplified flowchart of the 
typical interpreter to help you in under- 
standing and identifying the routine in- 
volved. In that illustration, parameters 
are not parsed and assigned values until 
needed by the "action" routine. 

The emulator shown in Fig. I7maybe 
broken down into five units. The main 
loop has only four steps. It polls first the 
keyboard and then the serial-input port. 
If data is available at either source, an 
appropriate service path (either RX 
DATA LOOP or TX DATA LOOP) is 
invoked. Those two paths are the two 
largest units in the routine. Finally there 
is a short exit path and an initialization- 
entry path. 

In adapting those routines to your ma- 
chine, the first step is to study the hard- 
ware. Get your manuals, find the data 
sheets on your UART and baud-rate 
generator IC's. and study the I/O driv- 
ers in your computer's software. 

In investigating the baud-rate gener- 
ator you must determine if it has a con- 
trol register and. if so, how to select 
the appropriate mode of operation. You 
must learn the address of the control 
register and determine whether the 
baud-rate generator requires any initiali- 
zation or clearing procedure. 

You must identify the address of the 
baud-rate generator's data register. 
Most of those data registers will accept 
two bytes of data that may or may not be 
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RECEIVED DATA REGISTER. 




XRI 


80H 


/ CHANGETO ODD PARITY IF 






* 




ALL SERIAL REGISTERS ARE 


* 






DESIRED 






* 




PROBABLY LOCATED IN A 


NA4 


MOV 


B,A 


SAVE DATA 






* 




UART 




LDA 


EFLAG 


GET SOFTWARE ECHO FLAG 






BCONT 


EQU 


XX INSERT ADDRESS OF YOUR 




ORA 


A 


SET HARDWARE FLAGS 






* 




BAUD RATE GENERATORS 




MOV 


A,B 


RETRIEVE DATA 






* 




CONTROL REGISTER 




JZ 


NA5 


SKIP LOCAL ECHO 






BDATA 


EQU 


XX INSERT ADDRESS OF YOUR 




CALL 


TTY 


PERFORM LOCAL ECHO 






* 




BAUD RATE GENERATOR'S 


NA5 


CALL 


SROUT 


SEND DATA 






* 




DATA REGISTER 


* 












BMODE 


EQU 


XX MAY NOT B E NECESSARY. 


* END OF TX LOOP. MORE MAIN POLLING LOOP. 






* 




WITH 8253 FOR BAUD RATE 


* 












* 




GENERATOR. THIS VALUE 


NA2 


CALL 


SRSTS 








* 




SELECTS DESIRED MODE OF 


* 


JZ 


NA1 


SKIP RX LOOP IF NO DATA 






* 




OPERATION 


* 






READY 






ESC 


EQU 


1BH ASCII ESCAPE CHARACTER 


* 












NULL 


EQU 


LINE FEED DELAY 


* THIS IS THE RX DATA LOOP 






* 




CHARACTER 


* 












* 






RXLOOP 


CPI 


NULL 


YOU MAY NEED TO INSERT 






* MEMORY ALLOCATION, DATA STRUCTURE DEFINITION 


* 






ASECONDTESTHEREIFYOU 






* 






* 






TALK TO INSTALLATIONS 






* 






* 






WHICH USE DIFFERENT LINE 






SPEED 


DS 


2 STORAGE FOR CURRENTLY 


* 






FEED DELAY CHARACTERS 






* 




SELECTED BAUD RATE 




JZ 


NA1 


IGNORE LINE FEED DELAYS 






* 




DIVISOR 




CALL 


TTY 


ECHO RECEIVED CHARACTER 






EFLAG 


DS 


1 SOFTWARE FLAG. ZERO INDI- 




JMP 


NA1 


CONTINUE POLLING LOOP 






* 




CATES REMOTE ECHO. 


* 












PFLAG 


DS 


1 SOFTWARE FLAG. ZERO 


* THE FOLLOWING ROUTINES IMPLEMENT THE OPTION 






* 




SELECTS EVEN PARITY. 


* SELECT COMMANDS 








RCHAR 


DS 


1 STORAGE FOR RECOGNITION 


* 












* 




CHARACTER 


RC 


CALL 


PARAM 


GET THE CHARACTER 






FORMAT 


DS 


1 STORAGE FOR SELECTED 


* 






FROM INPUT BUFFER 






* 




CONTROL WORD 




MOV 


A,L 








* 








STA 


RCHAR 








* INITIAUZATIONOFTHE UART AND BAUD RATEGENERATOR 




RET 










* ARE PERFORMED HERE. CONTROL TRANSFERRED TO TX 


* 












* LOOP SO THAT RECOGNITION CHARACTER MAY BE SENT 


SS 


CALL 


PARAM 


GETVALUEOF DIVISOR 






* BEFORE MAIN POLLING LOOP IS ENTERED. 


* 






FROM INPUT BUFFER 






* 








SHLD 


SPEED 








* 








RET 










NEWACT 


MVI 


A.BMODE SELECT BAUD RATE GENER- 


* 
















ATOR MODE 


PE 


XRA 


A 


ZERO PARITY FLAG 








OUT 


BCONT (8253 ONLY) 




STA 


PFLAG 










LXI 


H.SPEED / 




RET 












MOV 


A.M /GET LSB OF DIVISOR 


PO 


XRA 


A 


SET PARITY FLAG NON- 








OUT 


BDATA WRITE TO BRG DATA 
REGISTER 


* 


CMP 


A 


ZERO 








INC 


H / 




STA 


PFLAG 










MOV 


A.M /GET MSB OF DIVISOR 




RET 












OUT 


BDATA WRITE TO BRG DATA 


* 
















REGISTER 


RE 


XRA 


A 


ZERO ECHO FLAG 








LDA 


FORMAT / 




STA 


EFLAG 










OUT 


SCONT /SET UP UART 




RET 












LDA 


RCHAR GET RECOGNITION 
CHARACTER 


LE 


XRA 
CMP 


A 
A 


SET ECHO FUG NON-ZERO 








JMP 


NA2A TRANSMIT IT 




STA 


EFLAG 








* 








RET 






> 




* THESE TWO INSTRUCTIONS ALONG WITH THE TWO AT NA2 


* 








o 




* CONSTITUTE THE MAIN POLLING LOOP 


S1 


MV! 


A.CW1 


LOAD ONE STOP BIT 


01 




* 






* 






FORMAT WORD 


H 




NA1 


CALL 
JZ 


KYSTS 

NA2 SKIPTXLOOPIFNODATA 








(table concludes on next pave i 


_k 
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TABLE 2 (continued) 






STA 


FORMAT 


* 6850 ACfA 






RET 




* 






S2 MVI 


A.CW2 LOAD TWO STOP BIT 


* 






* 


CONTROL WORD 


SRSTS IN 


STATUS 


THE ADDRESS OF THE 


STA 


FORMAT 


* 




STATUS REGISTER 


RET 




ANL 


MASK 


SELECT DATA READY BIT 


* 




RZ 






• 




IN 


SIN 


GET DATA 


* THIS IS A SAMPLE INPUT ROUTINE. USED WITH MY 


RET 







written to the same address. You will 
also need to know which byte (least-or 
most-significant) should be written first. 
Also, find out if any special control 
word must be written to set up for the 
data- write. 

Finally, you must know the frequency 
of the clock signal input to the baud-rate 
generator. Your baud rate will be deter- 
mined by dividing that frequency by the 
number written to the baud- rate gener- 
ator's data register. 

Study the UART's control register 
until you understand how to select the 
transmission format specified in the list- 
ing in Table 2. You must know which bit 
of the UART's status register reflects 
"data ready" (and whether it is active 
high or active low — we assume active 
high in our routines). Again you will 
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g FIG. 18— PARAMETERS ARE NOT PARSED and 
< assigned values until needed by the "action 
Ct routine" in this command interpreter. 
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TABLES 

COMMAND INTERPRETER— This routine collects lines Ot input of the form COM- 
MAND parameter parameter., ..parameter.' It identities Ihe command portion and 
compares it to a table of valid commands. If a match is found in the table, control is 
transferred to a routine located at an address retrieved from the appropriate table 
entry. Before the transfer of control, the command interpreter Inserts its own address 
on the top of the stack so that the selected action routine may be exited with a normal 
return. 

PARAM — This routine returns the value of the next command line parameter in the 
HL registers. Recognizes both hexadecimal numbers and ASCII literals. 

TTY— This is the local output device driver. In this package it simulates a teletypeon a 
CRT. Requirements are (hat it accept its input in the accumulator and that the data 
remain in the accumulator at exit. 

KYSTS — Local input routine. Checks the status of the keyboard. On "data ready" 
condition, returns the data in the accumulator with the zero flag cleared. On "data 
not ready", returns with zero-flag set. 

SRSTS— Local serial-input routine. Checks the UART status register for a "data 
ready" indication. Like the above routine, any received data is returned in the 
accumulator with the zero-flag cleared. When there is no data ready, return is with the 
zerrPflagset. 

SROUT — Local serial-output routine. This routine outputs the contents of the ac- 
cumulator to the serial port. Contents of the accumulator are unchanged at exil. 



need the correct addresses for the con- 
trol register, the status register, the 
"transmit data" register, and the "re- 
ceive data" register. Note that there are 
sometimes separate status words for the 
transmit and receive status-registers. 

Once you have collected that infor- 
mation, you are ready to write some 
"best guess" I/O drivers. Those are 
SRSTS, KYSTS, SROUT in Table 3. I 
suggest that until you are more familiar 
with the workings of serial communica- 
tions you try to ignore error-and parity- 
checking. Don't get involved with them 
unless they're absolutely necessary to 
clear your UART. 

When you have those routines written 
(see the end of Table 2 for a sample), set 
them up as an endless loop to test them. 
That will allow you to view the TX 
DATA output on a triggered scope. 
Similarly, a function generator may be 
used at the input to generate garbage to 
check the receive function. If you get a 
receive-indication constantly, even 
without an input signal, you have prob- 
ably guessed wrong about the active 
state or position of the data-ready status 
flag. 

Having mastered the above, you are 
ready to attempt to integrate the rou- 
tines into your software. Your first task 
is to identify the command interpreter 



and parameter parser. The command 
table should be obvious because of its 
list of ASCII commands. A few moni- 
tors however, tokenize (translate into a 
kind of shorthand) their commands be- 
fore looking them up. In that case the 
table is just more numbers. If you don't 
have an assembly-language listing, your 
user's manual — or a local computer 
club — may be able to help you. 

The command interpreter can be 
found by following the program flow 
from the start. It will be one of the first 
routines encountered. A tipoff is that it 
almost always ends with the mnemonic 
PCHL. 

To find the parameter parser, read 
through the action routines of com- 
mands that require an argument, 
"DUMP rinrin" (where "wiri/t" is a 
memory address), for example. If a ver- 
sion of PARAM is not called in those 
action routines, then suspect that all 
parsing is done before the command is 
invoked. Go back to the code that fills 
the input buffer and trace its path. In 
that approach, the arguments will be 
valued and stored in fixed memory loca- 
tions immediately after the input buffer 
is filled. If you can spot the memory 
locations, you can simply load the val- 
ues you need directly from them instead 
of calling PARAM. 

(continued on page 77) 




New frontier for experiments. Solid-state devices let you 
explore the 1 GHz region and beyond. 



Part 2 



USING SOLID-STATE DE- 

i vices to generate mi- 
crowave signals required solving some 
complex problems. This month we'll 
continue our look at the development of 
those devices. 

Gunn oscillators 

The Gunn device will oscillate in the 
transit-time mode using only a simple 
resistance for the load. The efficiency 
in that mode, however, is only one- to 
five-percent, so relatively large amounts 
of DC power are required to generate 
small amounts of RF power. 

If we place the Gunn device inside a 
resonant cavity, and bias the device for 
the delayed transit-time mode, then we 
will obtain better efficiency and some 
flexibility of the operating frequency. 

Figures 8 and 9 show two methods 
for mounting a Gunn device inside a 
resonant cavity. Figure 8 shows a 
cutaway view of a coaxial cavity. The 
cavity is one-half of a wavelength long, 
while the base of the Gunn device is 
placed at the one -eighth wavelength 
point. A conductive "dowel" supports 
the Gunn device and connects it to the 
ends of the cavity; the dowel is also the 
center conductor of the coaxial cavity. 

A tuning screw is used to vary the 
operating frequency of the device. It 
effectively changes the dimensions of 
the cavity, and can fine tune the operat- 
ing frequency over a small range. 

The oscillations on the inside of the 
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cavity are coupled to the outside world 
through a short coupling loop that is 
situated parallel to the dowel center 
conductor. The load impedance of the 
Gunn device is set by the position of 
the coupling loop, and is adjusted for 
the best compromise between the 
stability of the operating frequency and 
the maximum output power. 

White simple, the coaxial cavity suf- 
fers from a few basic problems. It is a 
!ow-Q tank, and is sensitive to factors 
such as temperature and load impedance 
variations. The Gunn device in a coaxial 
cavity may also tend to oscillate on a 



harmonic of the tank frequency. 

A rectangular waveguide can also be 
used as a tuned cavity if one end is 
blocked off and the Gunn device is 
placed at the one-eighth wavelength 
point as shown in Fig. 9. The DC bias is 
provided to the Gunn device through an 
RF choke that is designed to block the 
microwave RF. 

The dimensions of the cavity are de- 
termined by the placement of a parti- 
tion. Energy from the cavity is coupled 
into the waveguide-transmission line 
through an opening called an iris. The 
size of that iris is a trade-off between 




FIG. 8 — CUTAWAY VIEW of a coaxial cavity. The cavity Is halt a wavelength long and the base ot the g 
Gunn device Is placed at the one-elghth-wavelength point. -i 
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FIG. 9— RECTANGULAR WAVEGUIDE used as a tuned cavity. The DC bias Is provided to the Gunn 
device through an RF choke designed tor microwave use. 



nomena, so was given the acronym 
I MP ATT. It has now been recognized 
that Read's structure is just one of 
several that will result in IMPATT 
operation. 

Figure 10 shows the current-vs- volt- 
age curve for a PN-junction diode. For 
our present purposes we will consider 
only operation in the reverse-bias re- 
gion, i.e., the region in which V is less 
than zero. There is a critical breakdown 
voltage Vz in the reverse bias region. At 
reverse potentials less than this value, 
the current through the PN junction is a 
very small leakage current. But the cur- 
rent suddenly increases when the volt- 
age exceeds Vz'- the junction is operating 
in avalanche. The increased current is 
due to secondary emission or avalanche 
multiplication, in which electrons of the 
leakage current have a high probability 
of colliding with other electrons. The 
result is a very rapid increase in reverse 
current. In ordinary signal or rectifier 
diodes, the avalanche phenomenon can 
be destructive. Certain types of diodes, 
however, are able to control the ava- 
lanche process by using properly doped 
semiconductor materia). Zener diodes 
and controlled avalanche rectifiers are 
in that category. 

Consider the JMPATT diode struc- 
tue shown in Fig. II. The PN junction 
of interest is on the left side of the 
structure. Note that the right hand con- 
tains an n-n+ junction. The n + region 
forms a contact of low resistivity for 
the electrode, and prevents metallic ion 
migration (much as in the Gunn struc- 
ture) into the active region. 

The center region is made up of n-type 
material and is the active zone. That 
active region must be doped to the ex- 
tent that it is fully depleted at break- 
down. We want to insure that a very 



FIG. 10— THE CURRENT-VERSUS- VOLT AGE 

curve for a PN junction diode. Note the high re- 
verse current when the voltage exceeds the 
avalanche point, V z . 

maximum output power and a sensi- 
tivity to changes in the load and internal 
impedances of the Gunn device. 

IMPATT devices 

The IMPATT (/MPact Avalanche 
Transit Time) diode was proposed in 
1953 by W.T. Read of Bell Laboratories. 
Read's suggestion was that the phase 
delay in a PN junction diode between 
an applied RF voltage and an avaianch- 
ing current could be used for negative 
resistance operation at microwave fre- 
quencies. In Read's model diode, car- 
riers drifting through a depletion region 
cause the negative resistance. Fabrica- 
tion difficulties prevented the construc- 
tion of a working Read diode until the 
mid-60's. In 1965, however, R.J, John- 
son of Bell Labs verified the validity of 
Read's model when he generated ap- 
proximately 80 milliwatts of RF energy 
at 12 GHz from a silicon PN junction 
diode. Read's diode depends upon im- 
pact avalanche and transit-time phe- 
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FIG. 11 — IMPATT DIODE structure. Electrons 
generated in the avalanche zone will flow into 
the drift lone of the n-reglon. 

small electrical field will cause velocity 
saturation of the electrons. 

The electrons generated in the ava- 
lanche zone of the IMPATT diode 
shown in Fig. 1 1 will flow into the drift 
zone of the n -region. It takes very little 
added voltage to cause a large increase 
in current in that mode. 

Let's consider a situation where an 
IMPATT device is biased to a potential 
just below V z ; i.e., in the reverse-bias 
region but not quite to the avalanche 
point. We must select such a bias that a 
small added potential will throw the de- 
vice into the avalanche region. Let us 
further assume that the IMPATT de- 
vice is operated in parallel with a high- 
er resonant tank circuit (i.e., the 
IMPATT device is operated inside of a 
resonant cavity). The reverse-biased 
PN junction will create a noise signal 
that shock-excites the tank circuit into 
oscillation. The RF voltage produced 
by the resonant tank is added to the 
bias voltage, causing the diode to go 
into the avalanche mode on positive 
peaks of the cycle. 

The number of electrons generated 
by avalanche multiplication is a func- 
tion of the applied voltage (Fig. 12-a) 
and the number of charge carriers 
present. Because of that dual de- 
pendence, the avalanche current pulse 
(Fig. 12-b) continues to increase even 
after the RF voltage cycle has passed 
its peak. During that process the charge 
density at the avalanche point grows 
exponentially while the avalanche 
charge current (Fig. 12-c) drifts toward 
the other end of the drift zone. 

Does the IMPATT produce negative 
resistance? Note that the current 
reaches a peak (Fig. 12-c) as the sine- 
wave RF voltage goes through its zero 
crossing point (Fig. I2-a); a 90-degree 
delay with respect to the voltage peak. 
The criterion for negative resistance is 
a phase difference of 90 degrees or 
more between the applied voltage and 
the series current, so we may conclude 
that the IMPATT is a negative-re- 
sistance device. 

The pulse current in the external tank 
circuit (Fig. 12-d) is semi-square and 
represents a current lag over applied 
voltage of more than 90 degrees. Those 
two factors are shown together in Fig. 




FIG. 12— AVALANCHE CURRENT pulse (b) con- 
tinues to Increase even after the RF voltage 
cycle has reached its peak (a). 
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FIG. 13— THE PULSE CURRENT In the external 
tank circuit is a semi-square wave and lags the 
applied voltage by more than 30 degrees. 
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FIG. 14— DOUBLE-DRIFT IMPATT device. In this 
device the avalanche region brackets the PN 
junction. 

13, Two factors combine to cause the 
positive external current during the 
negative excursions of the RF wave- 
form: the time delay of the avalanche 
process and the drift time of the ava- 
lanche charge. Instead of absorbing 



energy, in the manner of a positive, or 
ohmric, resistance, the IMPATT offers 
a negative resistance. 

The IMPATT device just described is 
known as a single-drift device. But an 
avalanching PN junction produces both 
kinds of charge carriers; i.e., holes and 
electrons. The single-drift IMPATT 
uses only the electrons, and returns the 
holes to the cathode p-region. That fact 
limits the efficiency of the single-drift 
devices to less than 15 percent. 

Greater efficiency is obtained through 
the use of a double-drift IMPATT de- 
vice, such as shown in Fig. 14. That is a 
p + -p-n-n + structure in which the ava- 
lanche region brackets the PN junction. 
The p + zone serves as an ohmie contact 
for hole charge-carriers, while the n + 
region serves the same purpose for 
electrons. The output efficiency is in- 
creased over that of the single-drift 
variety because the holes drift across 
the p-zone very nearly in phase with the 
electrons drifting across the n-zone. 

IMPATT applications 

The previous discussion has demon- 
strated that the IMPATT device will 
function as an oscillator at microwave 
frequencies. If an IMPATT is placed in- 
side of a high-Q resonant cavity, and 
biased with a DC potential slightly be- 
low the avalanche potential, then noise 
pulses will ring the cavity to produce 
the RF sinewave that actually drives 
the junction into the IMPATT mode of 
oscillation. IMPATT operation occurs 
because the voltage of the ringing 
waveform (an RF signal) adds algebra- 
ically with the DC bias, causing the 
junction to go into the avalanche mode 
on peaks of the RF cycle. If the device 
is correctly biased, then, the junction 
will be in the avalanche condition for 
most of the positive half of the RF sine- 
wave excursion. 

Although the IMPATT device is an 
oscillator that is capable of producing 
substantial peak-pulse powers at micro- 
wave frequencies, it is not universally 
applied because it is a noisy source 
(avalanching is a noisy process). For 
that reason, one does not ordinarily see 
IMPATT's as receiver local oscillators. 

IMPATT' s are used primarily at fre- 
quencies above 3 or 4 GHz, with fre- 
quencies up to 100 GHz having been 
obtained. Many high-power IMPATT's 
require operating potentials between 75 
and 150 volts DC; a fact seen as a dis- 
advantage by some. Also, IMPATT's 
are usually operated from constant-cur- 
rent power supplies, also a disadvantage. 

The applications of the IMPATT are 
not limited to oscillator service. There 
is one report of IMPATT's being used 
as microwave frequency multipliers. 
Many IMPATT's are used as amplifiers. 
In fact, it has been claimed that most 
IMPATT applications are as amplifiers, 
not as oscillators. IMPATT amplifiers 
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FIG. IS— IMPATT AMPLIFIERS have just one 
port and must be coupled to a circulator. 

have only one port, so must be coupled 
to a circulator to isolate input and out- 
put ports of the amplifier as shown in 
Fig. 15. That type of amplifier is called 
a reflection amplifier. 

TRAPATT diodes 

IMPATT diodes are generally limited 
to operation at frequencies above 3 or 4 
GHz. The problem of lower operating 
frequencies is one of finding a method 
for stretching the duration of the transit 
time. Until 1967, it had proven difficult 
to use solid-state devices to generate 
any significant amount of power in the 
I -GHz region. In 1967, however, engi- 
neers working for RCA succeeded in 
exciting an IMPATT-like device into a 
different mode of operation. One set of 
trials produced pulse powers of 425 
watts with an efficiency of 25 percent. 
Further work with that new mode 
yielded efficiencies up to 60 percent, 
with later work producing efficiencies 
as high as 75 percent. Tuned tank cir- 
cuits developed at RCA in that era per- 
mitted a tuning range that was con- 
tinuous over 0.9 to 1.5 GHz. 

It appeared that the problem of in- 
creasing the transit time had been 
solved, but no one really knew why! At 
the time the basic work on the 
TRAPATT device was going on there 
was no good theory that explained the 
observed behavior. Workers at RCA 
dubbed the new mode the anomalous 
mode, perhaps reflecting the fact that 
they had no theory of operation. 

At least two different theories were 
advanced to explain the behavior of the 
anomalous mode. Bell Laboratories ad- 
vanced the theory that the high ef- 
ficiency and lowered frequency of 
operation was explained by the fact 
that a trapped plasma was created in 
the device between sweeps of the 
IMPATT mode of operation. The theory 
held that the trapped plasma shielded 
the charge carriers from the external 
voltage field, causing them to drift out 
of the plasma at low velocity. That 
theory led to the acronym by which the 
device is now known: TRAPATT 
(77Mpped Plasma Avalanche Transit 
Time). 

Next month we'll finish discussing 
the TRAPITT diode and show you how 
it and the IMPATT are related. We'll 
conclude this three-part series with a 
look at the BARITT device. R-E 
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YOU DON'T HAVE TO REPLACE YOUR 

present VHF counter — you can upgrade 
it with the simple prescaler described 
here for only $30,00, The circuit will 
allow you to extend the useful range of 
your frequency counter 10 times, to a 
maximum frequency of 650 MHz. A 45- 
MHz counter can now go up to 450 MHz 
and a 60-MHz counter will measure fre- 
quencies up to 600 MHz. With an up- 
dated UHF counter you will be able to 
check synthesized TV receivers and 2- 
meter amateur and commercial trans- 
mitters, as well as marine and 450-MHz 
communications equipment. 

The small I x 2-inch PC board con- 
tains a high-speed ECL (Emitter Cou- 
pled Logic) prescaler IC and a single- 
stage common-emitter amplifier. Its 
small size wiil allow it to fit inside most 
frequency -counter cabinets. The circuit 
requires 5- volts DC at 50-75 mA. The 
prescaler can also be installed in a sepa- 
rate enclosure with its own power sup- 
ply and used without any modification 
being made to the counter. 

Theory of operation 

The prescaler circuit (Fig. I ) works by 
amplifying the input signal to a level 
where it can be divided by the prescaler 
IC. The output signal from this IC will 
be exactly one- tenth the frequency of 
the input signal. There is no accuracy 
specification. The prescaler always di- 
vides exactly by 10. If the input signal is 
450 MHz, then the prescale output-sig- 
nal will be 45 MHz. Of course, the fre- 
quency counter does not know that you 
have prescaled the input signal so you 
will have to make allowances for the 
decimal point being in the wrong place. 
(The correct decimal-point position is 
one place to the right.) It may be possi- 
ble to modify the frequency counter by 
using a two-pole switch that both ap- 
plies power to the prescaler and shifts 
the decimal point one place to the right. 

The PC board has a ground plane on 
the component side. Grounding is criti- 
cal at UHF frequencies and this ground 
plane provides a very short path to 
ground. Any component lead going to 
ground is simply soldered to the ground 
olane on that side of the board. 

Construction 

Foil patterns for both sides of the 
board are provided in Figs. 2 and 3 . and 
a parts-placement diagram, as seen from 
the component (ground plane) side of 
the board is shown in Fig. 4. The posi- 
tive leads are marked by a dot or stripe 
on the bodies of tantalum capacitors C4 
and C5 and they must be placed through 
the holes that are not part of the ground 
plane on the component side of the 
board. The negative leads of C4 and C5 
get soldered to pads on the circuit side of 



SPECIFICATIONS 




Frequency range: 25 MHz-650 MHz (- 


M0) 


Input impedance: 50 ohms (nominal) 




Input protection: diode-clamped, 5-volts maximum 


Output signal level: TTL-compatibie 




Input sensitivity (typical): 25 MHz 


10 mV 


150 MHz 


25 mV 


250 MHz 


50 mV 


450 MHz 


75 mV 


600 MHz 


100 mV 


Supply: 5 VDC, 50 to 75 mA 





UHF Prescaler 

for your 
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Your old, slow, frequency counter isn't 
obsolete. Build this inexpensive 
prescaler and extend your counter's 
range as high as 650 MHz. 




the PC board as well as to the ground 
plane. {Any component lead that inter- 
sects the ground plane should be sol- 
dered to it.) There is a hole adjacent to 
C3 and R2 where a piece of excess com- 
ponent lead is to be placed and soldered 
to both sides of the PC board. That feed- 
through wire provides the ground for 
pins 12, 13, and 14 of the prescaler IC. 
There is also a hole next to pin 1 of IC 1 
that needs a similar feedthrough wire. 

The 5-volt ground, input, and output 
connections are shown along the lower 
edge and side of the PC board in Fig. 4. 
The signal input should be made through 
coaxial cable such as RG-I74/U. The 
shield of the coax should be soldered to 
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the prescaler PC-board ground plane 
and to the ground lug of the counter's 
RF-input connector. 

Connection and use 

The available space and internal lay- 
out will determine the best way to mod- 
ify the counter for the prescaler. Several 
possible interfacing schemes are shown 
in Figs. 5 through 8. It wilt be helpful for 
you to have a schematic of your counter 
so you can determine where the signal 
exits its amplifier and enters the logic 
and counting circuitry. A DPDT switch 
can usually be mounted on the counter's 
front or rear panel and used to switch 
the counter's input connector to the pre- 
scaler' s input, or a second 
input connector (prefer- 
ably a UG-I094/U BNC- 
type with solder lug) can 
be added. 

Figure 5 shows the sim- 
plest connection scheme, 
requiring no modification 
to the counter. The circuit 
in Fig. 6 shows the addi- 
tion of a DPDT switch to 
permit the counter's input 
connector to be used by 
either the counter or the 
prescaler. The one in Fig. 
7 allows you to bypass the 
counter's amplifier and 
couple the prescaler' s 
output directly to the 
counter's logic- and counting-circuitry. 
The arrangement in Fig. 8 will work the 
best, but requires the addition of a 
switch and a second input connector 
along with some knowledge of the 



PARTS LIST 

All resistors 5%, Va watt 

R1— 10 ohms 

R2— 100 ohms 

R3— 47 ohms 

R4 — 75 ohms 

R5— 220 ohms 

Capacitors 

C1-C3, C6-C8— 820 pF. monolithic 

C4. C5— 3.3. mF, 25-volt. tantalum 

Semiconductors 

D1.D2— 1N914 

Q1— 2N2857 high-frequency. NPN-type 

IC1— 650-MHz prescaler (Plessey SP 8680 

orFairchild 11C90) 
S1*— DPDT switch 
Miscellaneous: PC board, 16-pin IC socket, 

coax, BNC connectors*, solder, etc. 

Note: Need for items marked with de- 
pends on user's requirements (see text), 

The following are available from Opto- 
electronics, Inc., 5821 N.E. 142nd Ave., Ft. 
Lauderdale, FL 33334, Tel. 800-327-5912 
(orders only), 305-771-2051 : 
Kit of all parts (PSL-650 Kit), $29.95 
Double-sided PC board (PSL-650 Board), 

$6.95 
Counter probe (P-1 00), $13.95 
Telescoping antenna w/ right-angle BNC 

connector (TA-100), $9.95 
SP8680 or 1 1 C90 IC, $1 6.95 
2N2857 transistor, $2.95 
Minimum order $15.00— if less, add $2.00 
for special handling. Please include 5% of 
total order for shipping, handling and in- 
surance. COD $2.00 additional. Florida 
residents please add 4% tax. Visa and 
Mastercard accepted. 
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FIG. 1— PRESCALER CIRCUIT Is not complicated. Not shown here are connectors and switch, since 
those will vary according to needs of user. 
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FIG. 2 (ABOVE)— BOTTOM of the double-sided 
PC board. Many of tbe IC's pins are not con- 
nected to anything. 

FIG, 4 (RIGHT)— SHIELD OF COAXIAL CABLES 
is soldered directly to ground plane, as is "case" 
lead of 2N2857 transistor. 

FIG. 3 (BELOW}— GROUND PLANE on compo- 
nent side keeps lead-lengths short, as required at 
UHF frequencies. 



NOTES: 




OUTPUT 
(COAX) 

' - SOLDER ON BOTH SIDES OF BOARD 

J - FEEOTHROUGH JUMPER THROUGH BOARD 

SOLDER BOTH SIDES 
SOLDER SHIELD Of COAX TO GROUND PLANE 
ICQMPONENTSIDEOFBOAHD) 




PRESCALER INPUT 



PRESCALEF 
W/POWER SUPPLY 



PRESCALER 
OUTPUT 



COUNTER 
INPUT 



j><S r-.3pjf >^ 



FREQUENCY 
COUNTER 



COAXIAL 

CABLE 

W/CONNECTORS 

FIG. S — OUTPUT of the prescaler can be connected directly to input of counter. 



+5V 



r 



o 

z 
o 

rr 

i- 
o 

6 

Q 
< 
DC 

66 




m 



COUNTER 
INPUT 



+5V 



PRESCALER 



"1 



OUT 



PR ESC ALE 
Sl-a Q DIRECT PRESCALE 



y 



IN 



COUNTER 
AMPLIFIER 
CIRCUITRY 



H> 



Sl-b 



OUT 



DIRECT 



TD COUNTER 
AMPLIFIER INPUT 



FIG. 6— DPDT SWITCH directs signal either to 
prescaler or to counter's amplifier input. 



TO COUNTER 

LOGIC/COUNTING * 

CIRCUITRY 

FIG. 7— USING THIS ARRANGEMENT, outputs 
of prescaler and counter's amplifier are applied 
directly to counter's logic/counting circuits. 



counter's circuitry. The switched 5- 
volts in Fig. 8 can be used to shift or 
eliminate a decimal point, as well as to 
conserve power when the prescaler is 
not being used. 

[f you wish, the PC board can be 
mounted inside the counter's cabinet 
with double-sided foam tape. 

The use of a 10- or 15-ohm resistor 
(R I ) in series with the prescaler's 5-volt 
input reduces power consumption, as 
well as improving sensitivity. 

Signals from signal generators, fre- 
quency synthesizers, and other types of 
oscillators can be direct-coupled 
to the prescaler's input. Transmitters 
must never be direct-coupled to the pre- 
scaler input or damage may result from 
overload. 

A length of RG-58/ U coax with a BNC 
connector on one end and mini-alligator 
clips on the other end can be used as a 
direct-coupled probe. For measuring 
transmitted RF frequencies an antenna 
can be attached to the prescaler's input 
connector. A stiff piece of wire can be 
used, or a telescoping antenna with a 
built-in right angle BNC connector. By 
using an antenna, transmitted RF pow- 
er-levels from less than a watt to several 
thousand watts can be handled easily, 
without damaging the counter, n-E 
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FIG. B— PREFERRED SETUP uses two separate 
inputs. Switched 5-volts turns prescaler on and 
off and can also be used to move decimal point 
(see text). 
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Digital Audio 
using your VCR 



LEONARD FELDMAN 

CONTRIBUTING HI-FI EDITOR 



Existing video-cassette recorders can be adapted for use in digital audio applications. 
Here are some details of the EIAJ standard for home-use PCM encoders and decoders. 



WHILE THE AUDIO INDUSTRY SEEMS 

slated for a long-drawn-out debate as to 
which type of disc format is best suited 
for digital audio-reproduction (at least a 
half dozen video/audio and audio-only 
digital disc schemes have been pro- 
posed and demonstrated successfully), 
when it comes to storing audio informa- 
tion in digital form on tape, there is at 
least some stability. 

Fortunately for the future of digital 
audio, a group of Japanese manufac- 
turers, all members of the EIAJ (Elec- 
tronic /ndustry Association of Japan) 
realized that unless they could agree on 
standards for taping digital audio in- 
formation, the new technology might 
well go the way of quadri phonic sound, 
where too many competing systems re- 
sulted in public disenchantment. Ac- 
cordingly, the EIAJ (whose member- 
ship includes just about every manufac- 
turer involved in digital audio and VCR 
manufacturing) was able to come up 
with a set of standards that they have 
labelled EIAJ Technical File STC-007. 
Home Use PCM Encoders and De- 
coders. PCM, of course, stands for 
Ailse Code Modulation and is just an- 
other way of saying digital audio. 

The PCM processor 

For those unfamiliar with the way 



that digital audio recording works, a 
brief review might be in order. A PCM 
(or digital audio-processor) is an elec- 
tronic component that converts an 
analog (continuous) signal into a num- 
ber-code consisting of millions of pulses 
per second. Each number (or "word"), 
expressed in binary form, represents a 
sampled amplitude of the analog wave- 
form. In that digitized form, the descrip- 
tion of the waveform can be stored on 
tape (or, for that matter, on discs), pro- 
viding that the bandwidth-capability of 
the storage medium is adequate. In 
playback, the function of the PCM pro- 
cessor is reversed. The millions of 
pulses, fed back to the processor as 
they are read from the tape, are recon- 
verted into an analog electrical signal 
that is then fed to the usual stereo am- 
plifier and speaker pair. 

The ideal storage device for such 
dense digital information is the home 
VCR, first because it can handle band- 
widths to beyond 3.5 MHz, and second, 
because there are already many of those 
products in consumers' hands, with 
more being bought every day. Those 
familiar with how a VCR works, (and 
familiar with the requirements of the 
U.S. -type NTSC video signal), will ap- 
preciate the difficulties that had to be 
overcome to use a VCR as a tape-stor- 



age device for digitally processed audio 
information. 

Since the VCR's recording format 
was designed originally for video, that 
means that if we are going to use a 
standard VCR as a storage device for 
digital audio recording, we have to fit 
the millions of "bits" that constitute 
the digital-audio code into the video 
signal-format that is already part of 
every VCR. That format includes hori- 
zontal-sync pulses after every video 
line, and vertical-sync pulses after 
every video field. There are 30 inter- 
leaved frames (60 fields) per second and 
525 horizontal lines per frame in the 
NTSC TV-standard. That means that 
you can't record those digital audio 
"bits" onto the videotape in one con- 
tinuous stream. The pulses have to be 
added to the signal format during the 
horizontal -line periods of the normal 
video-picture format. Since there are 
many ways that this can be done, it was 
important that the industry get together 
on a standard format for PCM/VCR in- 
terface and use. 

The standard set forth by the EIAJ 
does not tell manufacturers how they 
must build their PCM audio processors, 
or what features such products must 
have. Rather, it describes the signal 
that is to be recorded on the VCR's 
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tape cassette in sufficient Jet ail so that 
a recording made on one VCR would be 
playable on another VCR, using another 
PCM processor (providing, of course, 
that the VCR formats were the same). 

The EIAJ PCM standardized format 

Two channels are used in the new 
standard (for stereo), Pre-emphasis 
(with automatically sensed de-emphasis 
during playback) for additional noise 
reduction is optional. The noise-reduc- 
tion system uses two time-constants: 50 
microseconds and 15 microseconds, as 
shown in Fig, 1 , The sampling frequency 
(the rate at which the analog signal is 
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1K 2K 5K 1DK 20K 
FREQUENCY-Hz 

PIG. 1— NOISE-REDUCTION SYSTEM uses two 
time constants for pie-emphasis and automati- 
cally sensed de-emphasis. 



sampled for instantaneous "numerical" 
amplitude) has been fixed at 44,056 Hz. 
That rather unusual number is more 
than adequate for recording and repro- 
ducing audio signals up to 20 kHz (the 
sampling rate in digital audio must be at 
least twice the highest frequency to be 
recorded) and in addition, it bears a 
mathematical relationship to the hori- 
zontal TV line-rate. 

The EIAJ system uses 14-bit linear 
encoding. This means that the encoder 
can assign any one of 16,384 (2'3 + 2) 
values to each sampled amplitude; and, 
mathematically, that means that for home 
PCM recorders and processors we can 
expect a dynamic range of about 85 dB. 
Some of the encoders already demon- 
strated do not actually use 14-bit en- 
coding but instead, for reasons of 
economy, use 12-bit encoders with so- 
called floating-point converters that 
give the equivalent of a 14-bit output. It 
is the cost of this section of the PCM 
processor that accounts for the very 
high price of those products so far. We 
can hope that when A/D and D/A con- 
verters are reduced to large-scale-in- 
tegration IC's and are produced in high 
quantities we may begin to see lower 
costs for those PCM processors. 

The total number of bits per seconJ 
in the standard is 2.643 megabits. That 
number was determined in part by the 
need to have enough redundancy for 
error correction and horizontal blank- 
ing. As shown in Fig. 2, the contents of 
one horizontal line of equivalent video- 
format signal will consist of three 
words each from the left- and right- 
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FIG.Z— EACHHOREONTAULINE contains s i x au d io words, two error-correction words ( P and Q> a nd a 
sixteen -bit CRC word for error detection. 




FIG 3 — ALTHOUGH ONE UNE can hold 168 bits, only 133 are used. The remaining space Is occupied 
by standard video sync- and reference-signals. 
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FIG. 4 — OF THE 262. S lines in each video field, 245 are used for the storage of audio data. An additional 
line Is used for a control-signal block. Both fields of a video frame are shown. 
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FIG. 5 — CONTROL-SIGNAL BLOCK uses one line and contains information required for processing the 
audio data. 



sampled audio signals (interleaved as 
L, R, L, R, etc.), followed by two 
words (known as P and Q codes) for 
error correction, and a 16-bit CRC 
(Cyclic Redundancy Check) word for 
error detection. In order to take care of 
possible long dropouts in the tape, suc- 



ceeding words of the sampling code are 
actually separated by 16 horizontal 
lines. That is, if the first 14-bit word of 
the first tine of a field is sample number 
1 of the left-channel audio amplitude, 
then sample number 1 of right channel 
audio amplitude will appear displaced 



by one word space, but sixteen lines 
later in the encoded sequence. 

As shown in Fig. 3, each complete 
horizontal line contains space for 168 
bits, but only 128 bits of data per line 
are used. The remaining space is used 
for the horizontal-sync pulse, data-sync 
pulses, and various other signals that 
are required by the VCR for a standard 
TV signal format. 

The signal format for a single video 
field (there are two fields per frame and 
30 frames per second) contains 262,5 
horizontal lines of data, as shown in 
Fig. 4. (The first field of a frame is 
shown in Fig. 4-a; the second in Fig. 
4-b.) Of those available lines per field, 
245 lines are used for digital-audio data 
storage, while one horizontal line is 
used for a control-signal block. The 
control-signal block line is made up of 
56 bits for indicating the start of the 
data block in each field; 14 bits for con- 
tent identification; 28 bits for "address;" 
14 bits for control, which includes a 
copy-prohibiting code; identification 
codes for the P and Q error-correction 
words; and a pre-emphasis-identifica- 
tion code, and 16 bits for the cyclic re- 
dundancy error-detection code. The 
contents of this control line are illus- 
trated in Fig. 5, 

We have referred several times to 
error-correction in discussing the new 
EIAJ PCM standards. Error correction 
is a vital part of any digital-information 
storage system. Dropouts caused by a 
tape's coating-irregularities or by poor 
contact with the tape head's surface 
may be insignificant and inaudible 
when they occur in a conventional 
analog tape-playback system; but losing 
even a couple of microseconds of data 
in a digital system can significantly alter 
the numeric code that is to be recon- 
verted to an audio signal. For that rea- 
son, the error-correction system in- 
cluded in the EIAJ standard format is 
highly sophisticated. The error-correc- 
tion system can be instructed to "fill 
in" the amplitude of the previous word 
in the number code, or the average of 
the preceding and succeeding words, so 
that, in case of any dropouts during 
playback, a smooth continuity of sound 
is always maintained - 

No one can predict how soon prices 
for PCM processors will plunge low 
enough to make it practical for many of 
you to abandon your open-reel and cas- 
sette decks in favor of this new record- 
ing technique. In professional applica- 
tions, many larger studios are already 
utilizing digital recorders (most of 
which use a 16-bit system for even 
lower distortion and greater dynamic 
range) for making and editing master 
tapes from which records are ultimately 
produced and pressed. 

At the consumer level, the only man- 
ufacturer to offer a PCM processor for 
home use as of this writing (aside from 



small quantities of prototype produc- 
tion previously offered by Sony and 
others) is Sanyo, a relative newcomer 
to the ultra-high-fidelity field. Their 
unit, the PCM Plus 10, carries a sug- 
gested retail price of $3995. To that, of 
course, must be added the cost of a 
video-cassette recorder. Those are not 
exactly the kind of prices that will bring 
hordes of anxious customers to dealers 
who stock the PCM processor. But 
technology has a way of moving quick- 
ly, and future advances may well make 
the PCM processor as affordable and 
popular as the cassette recorder is 
today. R-E 




"He should have known better than to 
tangle with a solid-state computer. ' ' 
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Send today for your 52-page {8Vj x 11") 
booklet containing complete reprints of 
all eleven articles in the Build Your Own 
Robot series by Jim Gupton. 

This all-inclusive reprint gives you all the 
data you need to build your own Robot. 

■ TELLS EVERYTHING YOU NEED TO 
KNOW to build the Unicorn-1 Robot with- 
out the need for an engineering degree or 
special equipment. The robot is fully 
mobile with manipulator arms to grasp, lift 
and carry. 

■ MANIPULATOR ARMS and end-effec- 
tors (hands) are what enable the robot to 
perform useful tasks. Details of constr ac- 
tion techniques and considerations are 
fully explored. 



ROBOT! 



■ MOBILITY BASE is not a lunar space 
station. It is the drive system that permits 
the robot to move from here to there. Full 
construction details along with a discus- 
sion of power sources is included. 

■ THE BODY— FRAME AND ROTATION 
MECHANISM. This is the part that makes 
Unicorn-1 look like a robot. Wood and 
Formica are the materials for the body. 
Motors and gears are what make it func- 
tion. 

■ COMMUNICATIONS. How you can tell 
your robot what to do. Preprogramming 
techniques.. ..radio control....computer con- 
trol are all detailed. 

■ SENSORS. How to add sensors so your 
robot doesn't bump into things. 



Robot Reprints 
200 Park Ave, South 
New York, NY. 10003 



Please print 



I want to order _ 



_ reprints @$12 00 plus Si 00 post- 



(Name) 



age and handling for U.S.. Canada and Mexico. 

Add 96c sales tax (or New York State residents only. (Street address) 

U.S. Funds only. 

I want to order _____ reprints ©S12.00 plus S3.00 Air 

Postage and handling tor all other countries. (City) 

U.S. Funds only 



(State) 



(Zip) 



Allow 6-8 weeks tor delivery. 



We do not bin, check must be enclosed. 
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Energy consumption measurements, some clocks, an idiot 
box. and more. earl -doc savage, K4SDS, hobby editor 



MOST OF US ARE VERY CONSCIOUS OF 
energy consumption these days, and 
we have various reasons for that con- 
cern. Some of us are concerned about 
the limited amounts of energy available 
to our civilization. Others worry about 
how to pay their energy bills and thus 
are interested in keeping consumption 
as low as possible. 

Whatever the specific reason, we do 
want to keep our energy use down to a 
minimum. To do that effectively, we 
need some way of knowing just how 
much energy we are using. We can still 
read the electric meter and the dials on 
the gasoline pump, but more informa- 
tion is needed. Staying with electrical 
energy for the time being, we need to 
know just how much a given appliance 
is using at a particular time, as well as 
its total usage. 

Two readers have been working on 
different aspects of that problem, Frank 
Posthuma of Snohomish, WA has hit 
several snags in his attempt to design a 
digital circuit to measure energy usage 
from the AC line. Dale Glaser of Albany, 
CA is not having much success in mea- 
suring power used from a 12-volt bat- 
tery backup system. 

If you have figured out a way to 
make those or similar measurements, 
how about passing it along? Not only 
would Frank and Dale be grateful but 
the rest of us could put the method(s) to 
good use, too. 

Dual clock 

You'll recall Larry Neel's request 
for help in designing/building a dual 
time-zone clock. He wants a clock to 
keep local time and, with the push of a 
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button, to display the time in another 
zone. 

Perhaps the simplest solution came 
from David Lippincott of San Diego, 
CA. He calls our attention to the fact 
that Radio Shack has a complete LCD 
clock module (catalog No. 277-1007) 
with the two- zone capability. 

Michael Kesti of Grass Valley, CA 
and Phelps Ter Heun of Ridgecrest, CA 
both wrote about a clock kit that meets 
the requirements. Coincidentally, 
Michael says that his clock IC has 
failed and the company is out of busi- 
ness. He cannot find a replacement for 
the house -numbered device, Phelps, 
writing about the same kit, mentions 
that the clock IC is really a Mostek 
MK50362N. 

Thanks to those mentioned above and 
to the others who rallied to Larry's as- 
sistance. That information should solve 
his problem. In the meantime, I am 
astonished that no one has come up 
with a little circuit to put between a 
clock IC and the readouts to add (or 
subtract) from the "hour" digits. 

One clock leads to another 

Speaking of clocks, H. C. Gem hart 
of Princeton, WV is trying to avoid the 
high cost of a sidereal clock, (It seems 
that such a clock is of great advantage 
to those interested in astronomy.) 

Wei!, I have forgotten more astron- 
omy than I ever knew. However, I do 
seem to recall that sidereal time runs 
along at a constant pace-^it's just a 
little slower than our "real" time. A 
sidereal day is 23 hours. 56 minutes and 
4.09 seconds long, compared to our 
"normal" 24-hour one. 




If he wishes, HC can look back at the 
Hobby Corner in the July 1979 issue of 
Radio-Electronics to find a way to make 
normal clock IC's ran faster (or slower) 
than normal. It is only a matter of 
feeding a different frequency into the 
50/60-Hz input pin. Do any of you have 
Other ideas about a sidereal clock? 

Idiot box entry 

Don't forget that the idiot box "con- 
test" is still running. The circuit shown 
in Fig. 1 is a slight modification of one 
sent in by Claude Elder of Aliquippa, 
PA. It is a little audio oscillator that is 
simple to build, yet has three controls 
for the panel to add interesting con- 
fusion to the operation. 

Momentary switch S 1 turns the sound 
on and off, and S2 controls the decay of 
the sound. The potentiometer controls 
the frequency (tone) of the sound. The 
parts values are not critical. 

Most of the do-nothing circuit entries 
have involved sound in one way or an- 
other. How about some more with 
flashing lights and/or moving meters? 

Interesting books 

McGraw-Hill has added two very 
useful books to its Electro Skills series. 
One is for reference and the other is on 
CB repair. 

A Reference Guide to Practical Elec- 
tronics by Robert G. Krieger, Sr. con- 
tains a thorough treatment of 100 of the 
most commonly used electronics equa- 
tions. The book covers subjects ranging 
from Ohm's law to some quite sophisti- 
cated topics. Each section follows this 
format: statement of the equation, defi- 
nition of equation terms, thorough ex- 
planation, and examples of use. 

This guide has information that should 
be near your workbench. It can help 
you through some of the tough ones. 

How to Repair CB Radios by Law- 
rence E. Shultz does a good job of telling 
you how to do just what the title 
promises. It covers diagnosing, trouble- 
shooting, and servicing 23- and 40- 
channel CB's. Power supplies and an- 
tennas are covered as well. Though this 
book is about CB equipment, the tech- 
niques explained and used are applicable 
to all kinds of receivers and transmitters. 

These books should be available 
through your local bookstore but if you 
have a problem finding them, write 
Gregg/McGraw Hill, 1221 Avenue of 
the Americas, New York, NY 10020. 



Printed circuit know-how 

Quite understandably, there is a lot 
of interest in making and using printed 
circuit boards. Of course, many articles 
have appeared in Radio-Electronics 
about PC work. We do make every ef- 
fort to keep you informed about the 
latest developments. What so many of 
you seem to need, however, is a source 
of information about all the methods of 
fabricating boards. 

Well, the Heath Company (Benton 
Harbor, Ml 49022) has come to the 
rescue with their El-3134 Printed Cir- 
cuit Course. In addition to the 390-page 
self-study manual, this program includes 
all materials for making boards using a 
wide variety of methods plus two useful 
kits that use the PC boards you make: 
the model GD-600 photoelectric light 
switch and the mode! GD-1287 touch 
control switch. When you finish the 
course, you not only have the knowl- 
edge you need, but you have two items 
to use around the house or shop. 

The course is well planned, and is 
written in clear, easy-to-understand 
language. It covers the selection of ma- 
terial and method, design, art work, PC- 
board fabrication, and board assembly. 

If you want to "put it all together" as 
far as PC boards go, give consideration 
to this course. I am sure Heath will be 
glad to send you a catalog containing 
information about it, and the many 
other courses and kits they offer. 

New catalog 

If you have not seen the Fair Radio 
Sales Company (P.O. Box 1105, Lima, 
OH 45802) catalog, do yourself a favor 
and get one. Fair handles government 
and commercial electronic surplus and 
their catalog includes receivers, trans- 
mitters, subassemblies, motors, meters, 
test instruments, and parts. 

A little shocker 

The circuit shown in Fig. 2 is quite 
interesting. Closing momentary switch 
SI produces a "shocking" high voltage 
on the transformer. The electronic prin- 
ciples here are the same as found in cat- 
tle prods and similar devices. Of course, 
this one is a bit on the weak side. 
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The 555 is wired as an oscillator that 
turns the transistor switch on and off. 
The transistor is any power NPN — a 
power-tab audio type works well. One 
of the smaller variety such as the Radio 
Shack No. 2008 can be used if you limit 
the on-time to brief intervals to prevent 
burning it out. 

As the transistor switches, current is 
allowed to pulse thorugh the transform- 
er. The rapid building and collapsing of 
the magnetic field places a much higher 
voltage on the transformer output. 

Finding a proper transformer may 
cause a bit of a problem. What you need 
is an audio-output type made for use 
with tubes — the higher the turns ratio, 
the better. If you can scrounge one out 
of an old tube-type radio or TV , prob- 
ably it will do quite well. 

Notice that the transformer is wired 
backwards, as it were. The circuit is 
connected to the secondary (the side 
that was connected to the speaker). Of 
course, that makes the high impedance 
(former) primary side the output. 

[f you need a small source of low-cur- 
rent high-voltage pulses, this circuit 
may be just the thing. Watch the on/off 
button — the current drain of this thing 
will eat up a battery in short order. R-E 
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HEATHKIT 
CATALOG 




400 electronic kits: 

Stereo components, color TV's, com- 
puters, test instruments, electronics 
educational programs, amateur radio 
gear - things you've always wanted, 
now at low kit prices. 

Discover the fun of kit 

building: It's a great way to 
relax in your spare time, resulting in 
beautiful things you'll be proud to 
have In your home. And it's easy. The 
famous Heathkit illustrated manuals 
make It easy for anyone to build 
reliable craftsman-like kits. 

Send today! 

It costs nothing to discover the com- 
plete line of Heath electronic kits. 
Don't miss it. Clip and mail the coupon 
now. 






Heathkit 

It coupon Is missing, write: 

Heath Company, Dept. 020-802 

Benton Harbor, Ml 49022 
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Hoalh Company, 
Oepl. D20-802 

Btnton Hirbor, Ml 49022 I 



Send my free Heathkit Catalog now. 
I am not currentry receiving your catalog. 

Name . . 



Address. 



City_ 



CL-730 



_ State. 



Zip_ 
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POOL-PUMP TIMER 

AS SUMMER TEMPERATURES GO UP, SO 

does the use of electricity. For those 
who own swimming poois, a large part 
of that increased electrical usage is 
caused by the swimming-pool pump. 
Although most pumps are set up to run 
continuously, that type of operation is 
unnecessary in many cases. 

The circuit (Fig. 1) described here is 
a pool-pump timer, or controller, that 
lets you run your pump for 15, 30, or 45 
minutes out of an hour, rather than con- 
tinuously. If you wish, the circuit can 
be disabled and the pump run continu- 
ously simply by turning the circuit's 
power switch to off. 

The 555 timer IC is connected in the 
astable mode. Its output is adjusted by 
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a potentiometer to give you a 2.27-Hz 
clock pulse. That clock pulse is applied 
to the input of the 4020. a 14-bit binary 
counter. 

The differentiating circuit (C3, R3> 
resets the counter when the device is 
first turned on. After the 4096th clock 
pulse, pin 3 of the counter goes high 
and stays high until the 8192nd clock 
pulse. When that happens, pin 3 goes 
low again. 

Using a clock frequency of 2.27 Hz, 
it will take about 30 minutes foe pin 3 to 
go high and about 30 more minutes for 
it to go low again. The output of the 
counter is applied to one input of the 
4011 NANDgate. To get the timing for 
the 30-minute "on" state, a logic 
"high" (12 volts) ts applied to the other 
input of the NAND gate, and the gate's 
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NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit-board holder, 
tray base mount, and solder station (see 
photo below). Selections will be made at 
the sole discretion of the editorial staff 
of Radio-Electronics. 




I agree to the above terms, and grant 
Radio- Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mail your idea along with this coupon 
to: New Ideas Radio- Electronics, 

200 Park Ave. South, 

New York, NY 10003 



output is connected through R4 to the 
base of Ql. 

To get the 15-minute "on*" state, the 
logic "high" is removed from the input 
of the nand gate and the output from 
pin 2 of the 4020 is connected in its 
place. When that is done, the output of 
the gate is high for 45 minutes and low 
for 15 minutes. To get the 45-minute 
"on" state, the output from the 15- 
minute "on" state is simply inverted 
using a second nand gate. Another pair 
of nand gates may be used in parallel 
with the first if you find that more drive 
is needed. 

The transistor switch, Ql. saturates 
when the input to its base is high. When 
that happens, current flows and en- 
ergizes the relay. The poo! pump is con- 
nected to the relay's normally closed 
contacts and is turned off when the re- 
lay is energized. 

Construction is straightforward, and 
any method can be used. Wire wrap 
was used to build the prototype. The 
only important point to remember is 
that the relay contacts must be capable 
of handling the current drawn by the 
pump. Any 12-volt power supply may 
be used, but a regulated supply such as 
the one shown in Fig. 2 is advisable. 

That's all there is to it. I'm sure that 
you'll find, as 1 did. that this circuit will 
make running your pool a lot less expen- 
sive this summer. — Tim Landreth 



service 
questions 

VERTICAL PROBLEM 

Fred Steurer. of Hamilton, OH, sends 
along a hint on the vertical oscillator 
time-constant problem we covered in 
the January 1981 issue of Radio-Elec- 
tronics (Service Questions). He says 
that this problem can also be caused by 
the vertical-hold control if it has leakage 
to the case. Thank you! 

BURNING RESISTOR 
I've got a peculiar problem! This Magna- 
vox T940 bums out 7302, a 1000-ohm, 3- 
watt resistor (actually a thermistor) in 
series with the vertical-output transformer 
primary. There Is only a 28-volt drop 
across it, showing less than 1 watt dissi- 
pation! A 50-pF capacitor on the bottom 
end of the primary (C107C) shows no 
shorts or leakage. With a new resistor, the 
vertical sweep Is normal until the resistor 
blows.— K.Y., Uarysvllle, Ml 

You've proved that the overload 
isn't due to DC, so, there's only one 
possibility left— excess AC current! 
There is a very high pulse present at the 
top of the primary, and the big capacitor 
is meant to get rid of it at the bottom 
end. I don't think it is working. 
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Check the bottom of the primary 
with an oscilloscope. If you see a high 
pulse- voltage, replace that capacitor. 
An easy way to check is to disconnect 
the capacitor and tack in a new one for 
testing. The cause of problem is a high 
pulse-voltage flowing through resistor 
and grounding through good capacitors 
in the B+! 

TRANSFORMER SUBSTITUTION 

In the December 1980 issue of Radio- 
Electronics, I had a question about re- 
placing power transformers in audio 
amplifiers. I suggested a 12-volt fila- 
ment transformer. A reader in Canada 
disagrees with that! He says that the 
original transformers have a built-in 
fuse! (Mostly imports, I think — Editor) 
If a stock transformer is used, the next 
fault may cause the amp to bum up. 

I'll agree with him, in principle. As I 
should have mentioned before, when- 
ever I replace a transformer like this 
(with a built-in fuse) I add a fast-blow 
fuse to the circuit! This is easier than it 
sounds. You can use a pigtail fuse, with 
insulating sleeve or, if there is no room, 
cut the line cord and use an in-line fuse 
holder like those used on many car 
radios. Check the actual maximum load 
current and don't use a fuse rated at 
more than about 120% of that current. 
For a 0.7-amp current, for example, 
use a I -amp fuse, r-e 
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Let the Triplett Model 60 tester show you what a full- 
featured VOM is all about. You get all the extras that 
make any testing job easier . . . you get a superior 
design that eliminates 90% of costly repairs due 
to VOM misuses . . . you get a VOM that's: 

1. X'TRA RUGGED— Will withstand an 
accidental drop up to five foot height. 

2. OVERLOAD PROTECTED— All ranges 
protected by diode and unusal three fuse 
arrangement, including 1/8 amp, 1 amp 
and 2 amp/ 1000V fuses. 

3. SAFETY DESIGNED FOR YOU— 

Designed to most rigid safety standards; 

completely insulated unit including 

newly designed safety leads. 
For a demonstration, contact your Triplett 
Distributor, Mod Center or representative. 
Triplett Corporation, Bluffton, Ohio 45817. 
(419) 358-5015, TWX (810) 490-2400. 
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HOME SECURITY-SYSTEM KIT, model GD- 
3510 Security Light Control, uses a passive 
infra-red sensor to detect changes in tempera- 
lure, when accompanied by motion, in a 25-by- 
25-foot range. When a warm-bodied object 
moves through the field, tights and/or other 
devices (up to the model GD-3510's 500-Watt 
capactiy) are turned on. 

Sensitivity-level may be preset manually to pre- 
vent false triggering. Built-in safeguards prevent 
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the system from triggering false alarms during 
daylight, or because ot temperature changes 
without movement. The model 00-3510, special- 
ly packaged in easy-to -assemble kit form with a 
step-by-step assembly manual, is priced at 
$139.95 — Heath Company, Benton Harbor, Ml 
49022. 

DIGITAL MULTIMETER, model AM-4. is a digital 
multimeter with ranges and capabilities for indus- 
trial use. The ranges are 0-1.999/19.99/199,9 
volts AC/DC plus 0-1000 VAC, and 0-1500 VDC 
(15K VAC/DC can be added with an accessory 
high-voltage probe); 0-19.99/199.9 pA AC/DC, 0- 
1.999/19.99/199.9 mA AC/DC, 0-10 amps AC/ 
DC (0-300/1000/6000 amps AC can be added 
with accessory clamp-on current transducers); 0- 
19.99/199.9 ohms, 0-1.999/19.99/199.9K ohms 
plus a special diode test range; 0-199.9 mV AC/ 
DC. An AC leakage range (0-1.999 mA AC) for 
checking 1 15/230 VAC appliances can be added 
with an accessory leakage detector. 

The accuracy specifications are: DC, ±0.8% of 
reading ±LSD; AC, ±1.5% of reading ±LSD 
based on 45-500 Hz sinusoidal waveform. (Accu- 
racy on 0-20/200 jiA ranges may be affected by 
outside interference.) Resistance is ± 1% of read- 
ing ± 2 LSD. Clamp-on, AC current transducers 
add ± W/= of reading; 15K VAC/DC high-voltage 
probe adds up to ±2% of reading. The leakage 
detector meets and exceeds ANSI requirements. 
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The model AM-4 features auto-zeroing on all 
ranges except the very sensitive 0-20-ohms 
range. On the 0-20 ohms range, it may be neces- 
sary to use the ohm-zero adjust to zero the inslru- 
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Quality Paperbacks at Affordable Prices 

To order from this ad: Check off the books you want. Total the prices. 
Add in shipping. NY State residents add Sales Tax. Total it up, enclose 
your check and mail. 

□ 28 Tested Transistor Projects $3.50 

□ Single IC Projects $3.95 
Q IC 555 Projects (Expanded Edition) $4.50 

□ Electronic Test Equipment Construction $4.50 

□ 1st Book of Hi Fi Loudspeaker Enclosures $3.25 
~2 Handbook Of IC Audio Preamp and Power Amp Construction $3.25 
2] 50 Circuits Using Germanium Silicon and Zener Diodes $3.50 

□ Practical Computer Experiments $4.75 
50 CMOS IC Projects $3.50 
Digital IC Equivalents and Pin Connections $7.50 
Linear IC Equivalents and Pin Connections $7.50 
Popular Electronic Circuits, Book 1 $4.95 
Digital IC Projects $4.95 
Popular Electronic Projects $3.50 
Electronic Music and Creative Tape Recording $3.50 
Projects In Opto Electronics $3.50 
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□ Electronic Games $4.50 
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ELECTRONIC TECHNOLOGY TODAY INC. 

17 Slate Lane, Central Islip. NY 11722 



Price of Books 

Sales Tax (NY State Residents only) 
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Shipping and Handling 

(60c 1 or 2 books. 25e each addl.l 
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merit. Size is 6 "At X 3 a /» X 1 "At Inches: weight 
11 ounces. MTL all-weather test leads are sup- 
plied. 

The model AM-4 is priced at $129.85.— 
Amprobe Instrument, 630 Merrick Road. Lyn- 
brook, NY 11563. 

BROADBAND VHF/UHF BEAM ANTENNA, the 

Scanner Beam, Is intended primarily for the hob- 
by scanner and is designed to work over the con- 
tinuous frequency range from 108 through 512 
MHz. The antenna consists of a seven-element, 
log-period Ec array with a gain approaching 8-dB 
above a dipole on the high band and UHF. The 
15-db front-to-back ratio makes the Scanner 
Beam suitable tor long-distance, weak-signal di- 
rectional reception; average VSWR is 1.92:1. On 
tow band (30-50 MHz), the antenna resembles an 
omni- directional vertical antenna. 

The Scanner Beam is constructed of heavy- 
duty aluminum tubing, and features unbreakable 
Cycolac Insulators, a 4-foot baked-enamel 
painted boom, and includes a 4:1 matching balun 
transformer for either 50- or 75-ohm coaxial 
feed line. A universal offset mount permits it to be 
attached to a metal mast with a minimum of inter- 
action, and further allows the antenna to be tilted 
in a vertical plane for satellite reception. It is also 
useful for transmitting in the 144, 220-and 420- 
MHz bands. 
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The Scanner Beam Is priced at $39.95, plus 
$4.00 for shipping. A matching coaxial cable 
assembly, 65 feet long, with factory-installed "F" 
connector, Motorola connector, and weather 
boot costs $14.95 plus $4.00 shipping,— Grove 
Enterprises, Inc., Route 1, Box 156S, Brasstown, 
NC 28902. 

CASSETTE INTERFACE, the Fastload, is a de- 
vice that inputs prerecorded programs into TRS- 
80 Model I. Level II computers at 16 times the 
normal speed. Any cassette of up to C-20 In 
length can be loaded at 8000 baud using a modi- 
fied CTR-4 1 recorder plus the Fastload. For short 
programs the Fastload is faster than disk and 
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longer programs load In seconds rather than min- 
utes. The unit is a small box that is placed under 
the cassette recorder and plugs into either the 
back of the TRS-80 16K keyboard or the expan- 
sion Interface. The Fastload does not require 
transferring all programs to another medium first. 
A modified CTR-4 1 cassette tape recorder must 
be used with the Fastload. The modification 
allows both the play and fast forward controls to 
be latched down at the same time so that the 
head Is In contact with the tape at the fast- 



forward speed. To use the Fastload, the user ini- 
tializes with a system command after turning on 
the TRS-80; then the load command can be 
used. Price for the Fastload Cassette Interface is 
$188.00; the modified CTR-4 1 recorder Is 
$95.00. — Personal Micro Computers, Inc., 475 
Ellis St.. Mountain View, CA 94043. 

BASS ACTIVATOR/SUBSONIC FILTER, model 
OF 120 Bass Bomb, provides variable bass-fre- 
quency selection of 40 Hz to 160 Hz with a to 
12-dB bass-boost level control while using a filter 
to eliminate subsonic noise. Attached to the pre- 
amp and amplifier, the subsonic filter automati- 
cally protects speakers and amplifiers from un- 
wanted voltage spikes and also minimizes sub- 
sonic noise from turntable, tone arm, acoustic 
feedback, and warped records. Other features 
are elimination of distortion under 20 Hz, a slide 
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control for selecting the most desired frequency, 
and the option to keep subsonic filter in-circuit 
even when bass boost circuitry is turned off. Sug- 
gested retail price is $99.95. — Numark Electron- 
ic* Corp., 503 Raritan Ctr„ Edison, NJ 08817. 

PRECISION TWEEZERS, are battery-powered 
lighted tweezers, with stainless steel blades. They 
are powered by a single AAA battery, and the 
lamp directs the light to the working area. 

A low-cost plastic-case model is available that 
is ideal for field tool cases, just what is needed for 
working In poorly-lighted field situations. Two 
stainless-steel case models are also available, 
one with a straight tip, and one with an angle tip. 
The steel cases will last many years on the indus- 
trial assembly bench. 
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The plastic-cased tweezers are priced at $5.68; 
the steel tweezers are $16.98.— Desco Indus- 
tries, Inc., 351 F Oak Place, Brea, CA 92521. 

CB RADIOS, President models AR-T11 and AR 

144: The model AR 711 (shown), designed and 

built to the specifications of truckers and other 

continued on page 76 



Troubleshoot 
complex 

digital 
products fast 

with 

B&K-PRECISION 

SIGNATURE 

ANALYSIS! 




If you've ever signal traced an analog 
circuit, you can now troubleshoot digital 
—even microcomputer-based circuits. 
The breakthrough is B&K-PRECISION's 
SA-1010 signature analyzer. 

Companies committed to cutting 
service costs and reducing "board float" 
are designing many products forsigna- 
tureanalysistestmg. Digital "signatures" 
are documented in a service manual. 
The technician compares this reference 
data with signatures observed with the 
SA-1010 in the circuit under test. When 
the signatures match, the circuit is 
good... when they don't, the problem is 
isolated! No complex waveforms or logic 
tables to analyze. The SA-1010 does 
all the work by converting digital data 
into easy-to-compare four-digit hexa- 
decimal displays. 

The SA-1010 is the top performer, 
packed with features... 

■ 20MHz operating speed 

■ 10/iS set-up time 

■ Multifamily . . .TTL, MOS and CMOS 

■ Internal clock output 

■ Signature "HOLD" 

■ Unstable Signature "HOLD". 
Signature analysis is here today. . .and 

the SA-1010 is in stock far delivery. 

For more information, or to order an 
SA-1010, call B&K-PRECISION toll-free at 
800-621-4627. 
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NOW YOU 
CAN BUILD 
YOURSELF 

AN 
ORCHESTRA 



The mo« advanced — moit vanatlle organ 
you aver dreamed of It now within mott 
everyone's reach . , . became you build It 
yourself the exclusive WE RSI way. 

Expand your instrument according to 
your taste and budget. With WEHSI's 
'Building Block' system, you'll never 
need to trade organs again I 

Superior WE RSI quality alia available in 
Pianos, synthesizers, amps, rhythm units, 
ate. . , . kit or factory assembled. 

Send $6 for the exciting Sight and Sound 
package everyone raves about. You'll 
receive the famous "WERS1TIME 2" 
12" LP with accompanying libretto as well 
as a full color, 1 04 page manual, widely 
acclaimed as the encyclopedia of organ 
builders, Introducing you to the 
Wonderful World of 

world leader in quality 
do-it-yourself instruments 

WERSI ELECTRONICS, INC, Dept, M4 
P. 0. Box 5318, 1720 Hempstead Road 
Lancaster, PA 17601 

Please send above demo oack @ $6,00. 

N a me 

Address 

City 



<@X!!I33£ll 



. State. 



Zip. 



professional users, features a noise-cancelling 
microphone with an extra-long coil that extends 
to 10 feet. There is also a 4-Inch external speaker, 
with mounting bracket and 5-foot cable; instant- 
Select channel-9 and channel 19 switches; auto- 
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motive protective knobs, and a hi-cut tone switch. 
Other features include mike sain, hf sain, anunb. 
s/ni-" meter, digital channel Indicator, tx and nx 
indicators, positive/negative ground, automatic 
modulation control, PA and external speaker 
jacks. There is also a plug -in DC power cord. 

The model AR 144 is a 40-channel AM/SSEj 
mobile CB radio featuring nbmnl. Channel-9 pri- 
ority, brite-dlm, mode and PA-CB switches, plus 
mike qain. rf sain, and clarifier controls. Other 
features include sine meter, digital channel indi- 
cator, nt/nx mode and channel-9 indicators, auto- 
matic modulation control, detachable dynamic 
microphone, positive/negative ground, PA and 
external speaker jacks, and plug-In DC power 
cord. 

The model AH 71 1 has a suggested retail price 
of $139,95; the suggested price for the Model AR 
144 is $219.95. Both models carry a two-year lull 
warranty. — American Radio Corporation, 6330 
Castleplace Drive, Indianapolis, IN 46250. 

FLOOR-STANDING SPEAKER SYSTEM, model 
L 150 A, is a successor to the model L ISO, and has 



a high-frequency dome radiator, equipped with a 
one-Inch copper voice coil and two- pound mag- 
netic assembly. Formed of lightweight phenolic 
material coated with aluminum, the dome repro- 
duces the highest frequencies with superior 
depth and clarity, offering greater power-han- 
dling capacity as well. It also features a new high- 
resolution dividing network lhal provides the sys- 
tem with improved transient response throughout 
its range. The 12-inch low-frequency driver, in 
combination with a passive radiator, delivers 
exceptionally deep, distort ion-free bass re- 
sponse. There is a five-inch midrange that pro- 
vides accurate, natural sound at all levels. 
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The model LtSQA's maximum recommended 
amplifier power is 300 watts-per-channel. The 
nominal impedance Is B ohms. Crossover fre- 
quencies are 1.1 kHz and 9.7 kHz, the system's 
sensitivity is 89 08 sound-pressure level (1 watt/1 
meter). 

The model L I50A is priced at $695.00 each.— 
James B. Lansing Sound, Inc., 8500 Balboa Bou- 
levard, Northridge, CA 91329. R-E 
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LEARN 

MICROPROCESSING 

on your own computer! 

Vou Learn How To: *f S£SE£ 

#Deiig;i & tviis mitia- 

• uv logic h Bil 

Manipulation [(cnriid L .it-> 

• En:ei A MttU't* 0rS£rlrni 
Dn iOur Ortfl COinpulrr 

•Understand Miu&jMCMiMr. 

ArcrntccUtfe&Suppoil 

CNpS 
•Cdnno- PipguniuiiBe 

Idfhii-Guipui Porta 

• irnniHnwnl flwi Inn* 1 Inttlftup HUnaiinrj 5- Ddtt Transit! 
•design yrjui awn mniamm^aif 

You Will Receive; 

■ A 1fjUv tttlul snrj JSSe-mnKa MfcA Met bCwiEhfle' mV\ *A A4M IK 
JFROMjjm IKPflOMMtmoiy Progi ammitfs J ' Kt^ooard Unit CPU 
Card DAKiUr and Orjciatirug & f wm 44 pin sage connects can tit 
£Qii1S|LiiHJH>jny Bus, S.Hui_LL.ie j.-ej gn \.p\j Cj.-d Iqi d,5lam wlie- 
■ai *$ oesijn di umi d? liirtrj mlti tocc en Luilr \f. compJtti* I y en pandaatfr 

■ L^m^cle &cp by StepirHiFULfrDfi Manual 

■ Campieii; user i hlmuaJ mti[ piogjamj km ,^ r j 

■ 'Sb2 page 60&SA CuDhOgrj*. takfs jem itorr. QasK. irur-roprD'tiiSfli 
cmcfprj to &tim\ nevqn g1 an SOflii MttiOLfunpuler 

■ 3u page KffiO-ftjet SaAwtti Pa-en Book 1 mm avn ISO t«citUI* 
sr&ffrarTi examples pk^dcCtiuKi elimination pi all 344 kulm 

and t>pical aibembli uT^uage progiam 1fl? Iir-t BOSO. BUffi 
HfcrcrpiDxtSci 




BOBS MICROPROCESSOR 
f ftAiNUNG UIW SrfIS 9S 



i 11 npE tcmplr icly wlnl icU you m j y ■ etui n 

I he prMuct ■rvithifl 3Q days lot a ton p timid 

flA7FD BEST WLUEBV INSTRUCTORS 



■ :: --i: "'V^- 

CALL TOLL FREE 

1-800-426-6254^ 

rESI I waul lo sian lea^inicj Micjcppocessors Please rush me 
6085 AAT Microprocessor Tnjmng Unit H $29995 plus S3 00 P&M 

NAME QVI5AQM5TCC 



Anr.FiFSF 


CITY 


ST ZIP 


CARD NO 


EXP. DATE 



SIGNATURE 
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Burglar 
Alarm Catalog 

Learn haw to protect yourself and your 
possessions Complete security catalog oilers 
more than 1600 items ranging from simple 
magnetic door switches and hell systems to 
the most sophisticated radar, ultrasonic and 
infrared detectors. Catalog is designed lor 
alarm installers, businesses, government 
agencies and do-ilyoursellers who demand 
the highest quality equipment 



Vt/ MOUNTAIN WEST, Dept. RE-B 

•1213 N. 16ltl SI., Phot-nix AZ. 35016 

Please send me your FREE color product catalog 
Name— . . 

Address 

Cily_ 



Z.p_ 

or call toll free 1- BOO- 528- 61 69 



-State, 



Vital protection 
for PC Boards 




Be safe. Desofder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
withoul damage 

These PC components leplaced tasl 
with Endeco desoldenng or solder- 
ing tools 

i i#t ft | * 

Endeco professional features include 
safety light that denotes high, low 
and off on switch models SS con- 
struction for long life, light weight 
and balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 

and equipment — ot write us today 

Enterprise Development Corp. 

5127 East 65lh Street 
Indianapolis. IN 46220 
Phone: (317) 251-1231 
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BUILD A MODEM 

continual from page 60 



If all else fails, you'll have to write a 
simple version of PARAM just for this 
package. 

Once you have found the command 
interpreter, you must determine if the 
entries in the command table are of fixed 
or of variable length. Variable-length 
entries are usually marked by setting the 
most significant bit of the command's 
last character high. To make a short 
command work in a table of fixed-length 
commands, pad it with blanks. The end 
of the table may be detected either by a 
counter's reaching zero, in which case 
an adjustment to the program will be 
necessary, or by the inclusion of an 
end-of-table marker. 

To construct the routines in BASIC, 
you must have commands available thai 
allow input and output to specific I/O 
pons. An input command that "hangs 
up" until data is ready will not work. 

In BASIC, the indirect calls used in 
the assembly-language program are not 
practical. Replace them with a multi- 
way branch structure (ON-GOTO. 1F- 
THEN-GOTO. etc). Each subroutine will 
then have to end with "GOTO start" . 

Once the software is written and 
seems to run without "crashing, " you 
are ready to try it with the hardware. 

Connect the modem to the comput- 
er's serial port and apply power. Typical 
RS-232 connections were shown in Part 
2. in the July 1981 issue of Radio- 
Electronics. 

Your modem will emit a tone when- 
ever it is on. Use your new program to 
select the options compatible with the 
installation you intend to communicate 
with. Without calling anyone, enter the 
emulator program by typing the TE (or 
your equivalent) command. The modem 
should "bleep" immediately upon entry 
to the emulator and with each key clo- 
sure thereafter. You should also be able 
to fill the screen or teletype with garbage 
by whistling near the modem's micro- 
phone. 

If everything appears to work, exit 
the emulator program and if you in- 
stalled a separate power switch, turn off 
the modem. (The switch makes it easier 
to establish a connection with certain 
time-sharing operations.) Double-check 
all options, including the channel-select 
switch on the modem. 

To call a big time-sharing service you 
will want your modem to transmit on the 
lower ORIGINATE band. Dial the number. 
When you hear the answer tone, place 
the telephone handset into the coupler 
with the phone's mouthpiece in the 
modem's "speaker" muff. (Try to do 
this gently as some noises can discon- 
nect you.) As soon as the handset is 
seated, turn on the modem and invoke 
the emulator by typing "TE." 




Our new model 128 has a beeper and a whole lot more. 
After you've seen it we think you'll agree that this is the 
best all around field service DMM available. It beeps 
on all three functions — V ft and A — and on all ranges 
^for each function. Applications are virtually 
f| unlimited. It "displays" a standard digital readout, 
A an audible tone for rapid over/ under checks and 
■1 an over /under arrow, 
i^ ^.^ Unique 128 design enables you to 
MfJ verify forward conduction and reverse 
-1- JL l%— - *| blocking of semiconductor 

sound?* 



choice- 



junctions, test LEDs and check 
le junction components. 
Even with the beeper on, the 
128 maintains lOMft input re- 
sistance. You can calibrate 
both the beeper threshold 
and the A/D without disassembling the instrument. 

The 128 is human engineered 
with a large, 0.6* display, rugged 
ABS case and display window, 
350-hr battery life and overload 
protection. 

Much less versatility can cost 
much more than $139. 

The 128 is the sound choice 
because it's the smart buy. 
Contact your local Keithley rep- 
resentative or distributor. 
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_ ISO-3 

DON'T Ai \l 
BLAME ^I^N 

THE ^|F 

SOFTWARE! ^ 

Pat. #4,253.705 

Power Line Spikes and Hash often cause 
memory loss or erratic operation. Often 
floppies, printer & processor interact! 
OUR patented ISOLATORS eliminate 
equipment interaction AND curb damag- 
ing Power Line Spikes, Surges and Hash. 

Filtered 3-prong sockets and integral 
Spike Suppression. 125 VAC, 15 Amp, 
1875 W Total - 1 KW per socket. 

ISO-1 ISOLATOR. 3 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup- 
pressor $62.95 

ISO-4 ISOLATOR, 6 Filtered Sockets; 
10O0 Amp 8/20 usee Spike Sup- 
pressor $106,95 

ISO-3 SUPER-ISOLATOR, 3 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor $94.95 

ISO-7 SUPER-ISOLATOR. 5 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor $154.95 

Master Charge Visa, American Express 

TOLL FREE ORDER DESK 1-800-225-4876 

lencepi AK. hi. MA. PR & Canaaal 



Electronic Specialists, Inc. 

171 South Main Street. Natick. MA 01760 
Technical & N on 800: 1 617655-1532 
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BUILD A $60 MODEM 

continued from page 77 
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FREE! 

1981 

DISCOUNT 

ELECTRONICS 

CATALOG 



JOIN THE PAK! 
Send for our Free catalog and become a 
member of our exclusive Pak. Our. « 
members receive Poly Pads' 
exciting catalog several 
times a year. We of fee 
Penny Sales, Free 
Premiums and Low, i 

Low Prices on a wide variety of 
Electronic Products such as Computer Periph 
erals, Integrated Circuits, Speakers, Audio 
Equipment, Rechargeable Batteries, Solar Prod- 
ucts, Semiconductors, and much, much morel 
Take advantage of our 25 years as America's 
I ore most Supplier of discount electronics. 



RUSH ME YOUR FREEDISCOUNTCATALOG! 

NAME: 

ADDRESS: 

CITY: 

STATE: 



The system called should respond 
with the "log-on" prompt. If it doesn't, 
recheck the selection of options — espe- 
cially the recognition character and 
channel — and try again, (You must hang 
up and then redial.) If you still have no 
success, repeat the hardware and soft- 
ware tests that were recommended ear- 
lier. Try to isolate the general source of 
your trouble. If you have a patient friend 
who has a modem, he can be a great 
help. Get him to send you data while you 
try various combinations of options. If 
the problem is in the modulator-half of 
your modem, have him monitor your 
transmissions, informing you each time 
you transmit something accurately. 

The important question of whether 
the problem is in the modem or in the 
computer can be best answered by sub- 
stituting your modem for the modem in a 
working system— perhaps even one at a 
computer store. Finally, don't overlook 
the telephone itself. The most frustrat- 
ing problem we have encountered was 
produced by a desk phone with a bad 
duplex network. 

Once your system is running, you can 
look forward to making new friends via 
the CBB's (Computer Bulletin Boards) 
and programs like MhroNET's CB sim- 
ulator. You will also have access to a 
very broad source of programs and in- 



_ZIP: 



CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 

P O Box 942 ftAB 

S. LY N N FIELD . M A. O1M0 1 6 1 7 i 2 45 - 3 s 28 

■. ' 
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FREE! 

NEW CATALOG OF 

HARD-TO-FIND 

PRECISION TOOLS 




Jensen's new catalog Is 
packed with more than 2OO0 
quality Items, Your single source 
for hard-to-flnd precision tools 
used by electronic technicians, 
scientists, engineers, schools, in- 
strument mechanics, laboratories 
and government agencies. This 
popular catalog also contains 
Jensen's world-famous line of 
more than 40 tool kits. Send for 
your free copy today! 

jeNSEN TOOLS INC. 

I230 SOUTTl pRtEST DRIV6 

Tempe. Arizona 85281 



formation utilities. And the future 
promises even more. A word of caution, 
though, to the overenthusiastic: long- 
distance is sometimes the next best 
t h i ng to bank ruptcy ! R-E 

REFERENCES 

Roger L. Hicks, "RS-232", 80 Microcom- 
puting, March 1980, p. 136 (a good 
source of serial-port information for 
TRS-80 users). 

Austin Lesea, Rodnay Zaks, Microproces- 
sor Interlacing Techniques, Sybex, 1977. 

Garth Nash, "Low-Speed Modem Funda- 
mentals." Motorola application note 
AN-731. 

Don Lancaster. TV Typewriter Cookbook, 
Howard W.Sams, 1978. 



8-BALL ANTENNA 

continued from page 48 



threaded rods without heads and require 
a nut and washer on each side of the 
wood strip. Tighten the bolts and attach 
the vertical wood strip/bolt assemblies 
to the frame as shown in Figs. 5 and 6, 
using a '/•f-mch nut on each side of the 
metal rib as shown. Set the spacing be- 
tween the vertical wood strips and the 
frame according to the dimensions in 
Fig. 5, but tighten the bolts just finger- 
tight. 

For ease in setting the spacing be- 
tween the rib and the redwood vertical 
strip, cut 'V 16-inch, 3 7 /j2-inch, and 7 l rV 
inch spacer blocks. Use them to set the 
spacings at points 24, 48, and 72 inches 
up and down from center. (See Fig. 5.) 
Figure 9 shows the 7'rVinch spacer in 
place while one of the 12-inch bolts is 
being adjusted. 

It is very important to position the 
vertical strips so that the horizontal 
strips lie flat across them. That is why 
the adjustment bolts were left just 
finger-tight — to allow for the slight left 
or right movement necessary for align- 
ment. Once the horizontal strips have 
been installed, the adjustment bolts will 
be tightened. 

Attach the 3 /4*2-inch horizontal 
wood strips to the vertical strips as 
shown in Fig, 4. At each lattice joint use 
glue and a I '/*-inch brass screw. Pre-drill 
the screw holes — preferably with a pilot 
drill — otherwise you're likely to break 
the screw or split the wood. 

We'll show you how to handle the 
lattice corners when we continue with 
the 8-Ball next month. R-E 



TO MAGAZINE RETAILERS: 

Riidtt-ri*cfrwwc4 Magazine Is pleased to announce ris "Retail Display 
Allowance Plan" available 10 retailers aitarested m earning a display 
allowance on Radie-ENKlmuca Magazine. To eclain details and a copy 
ol the lamel central, please wrtie to Ibe Marketing Decs. trow!, table 
News Company, loo.. 777 Thud Avenue. New Yort. New Ycrt 10017, out 
national distributor, who wilt acl es atJmriFSIiator ol our plan. Under our 
HeTaR Display Allowance Plan, m ccnsideratjon lor lulling condnjons ol 
the agreement, you wiN be eninled lo reserve a display allowance. The 
plan will become eflective lor al issues you receive subsequent 10 written 
acceptance on our behali ol your appbtaticfl. 
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.65 per word prepaid (no charge for zip code) . . . MINIMUM IS WORDS, 5% discount 
for 6 issues. 10% for 12 issues within one year, if prepaid, 

NON-COMMERCIAL RATE (for Individuals who want to buy or sell a personal Item) $1 .00 per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10s per word, All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e., August issue closes May 26). When normal Closing date falls on 
Saturday, Sunday, or a holiday, issue closes on preceding working day. 



Satellite TV" 

Receive 200 Channels 
Anywhere! 

That's what the ads say. Is it true? Well, yes 
<- no. You can receive 75 to 200 channels, but 
not just anywhere. Those ads are written to 

ell expensive equipment, which you might not 
even be able to use. Only a complex computer 
inalysis of your location can tell for sure. 
We offer an independent computer analysis 

if your location, anywhere in the world. Our 
■ompuler will tell you which satellites you can 
receive, where to point your antenna, & how 

l rang the signals are likely to be. 

The cost? Only $19.95 postpaid [Air Mail 
$2.00 extra). We can save you hundreds-even 
thousands -of dollars. Send Money Order. 

heck, or charge it on VISA or Master Card. 

Call Toll Free! 24-hrs. 800-228-2606 " 
In Nebraska. 800-642-8777 

Satellite Computer Service 

Oept. RE, 1808 Pomona Drive 
Las Cruces. NM 88001 U.S.A. 



Satellite TV 



FOR THE HOME 

Sick of Network TV? 

Our receiver lets you gel 
over 75 channels of tele- 
vision directly fromearth- 
or biting cable TV satel- 
lites!' HBO. Showtime, su- 
per stations, sports and 
movies worldwide. 



We don't just 
sell information! 
We Manufacture 
Hardware! 




From offshore Oil fifls, 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book Constantly up- 
dated, our 94 Pag* 
technical information book, and catalog gives you all 
\ the facts, inexpensive dishes, feeds, telem- 

etry software, kits and more Recom- 
V mended reading by NASA, The Office 

TjL Of Consumer Affairs and quality com- 

^frdf^ik panics like Rockwetl/Colli ns. Send 
S7.95 today! Cail 

24t\n. &O.Q, Hotline 
(305) 339-7GQQ 

c SPACECOAST 

RESEARCH CORPORATION 

P.O. Box 442-E, Altamonte Spgs, FL 32701 




SATELLITE TELEVISION 

SATELLITE television. ..Howard/Coleman boards 
to build your own receiver. For more Information 
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE. 
Travelers Rest, SC 29690 

SAVE SS$! Satellite television manual, source 
catalogue. Dishes, receivers, complete systems. 
Design, programing. Illustrations, photos. $3.95. 
WESTCOLONY, Dept-E, Box 9471, Fresno. CA 
93792 

CATCI I ITCl/ICIAM 
QATPI I ITPUIQinNI 

SATELLITE VISION 

Vtw manuTBCIVia ;ri* flighaar, ip«c 3m*ler d tit k yigoo i \ 

tfian in ir» www 410b gun' Wi alio hi drr«t. rCTV^ 
Immediate fleliv*r> Of yOw (ji£k up ComoLelt .^ 
dalaflla including iiteliile TV information. ftU" 
aim.ng semca arvfl flilcounl ichfdu.lc. SflrwJ rt eG"» '^ 
11.25 Tor ooslioa & handling fjl™ i 1 

lo. TIGER TENNAS - 

P O Bo» 561 
Caatalbarry. Florida 32707 

SATELLITE equipment catalog. Over 25 o( the 
best manufacturers and suppliers, LNA's, receiv- 
ers, antennas and complete systems covered in 
detail. Four different sections. $12.00. TMS CO., 
P.O. Box 8369. Rosevllle, MN 55113 

SATELLITE television complete electronics, just 
add antenna. 24 channel receiver, 120° LNA. 
modulator, feed horn (specify parabolic or spheri- 
cal), with all required cables and connectors (75'). 
$2500. Data sheets $2. Delivery stock to 45 days. 
KtRBY SATELLITE SYSTEMS, Box 87. 
Cheyenne, OK 73S28 

Enjoy Satellite TV Now 




To run yovr own cl nasi lied ad, put cno word 
for $1.65 per word (minimum 15 words) to: 


nn aach a! \he lines below ■ 


nd aond this, form along with 


four check 


Radio- Electronic a, 200 Park Avenue South, N.Y., N.Y. 


10003 




ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, (here is a surcharge of $10. 


( ) Plans/Kits ( ) Business Opportunities ( 
( ) Education/Instruction ( ) Wanted ( ) 


) For Sale 




Special Category: $10 




(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.] 




1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER, 




Better than Cable TV-Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows -worldwide, crystal clear 
reception connects to any TV set. Big (Sx 11 in.) 
book loaded with details, photos, plans, kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 

Send $7.95 TODAY! Add $2 00 lor 1st class (air mail) or call 
our 24 hour CO D. rush order line (305) 862-5068, 
GLOBAL ELECTRONICS, 
P.O. Box 219-E, Maitiand, Florida 32751 

EDUCATION & INSTRUCTION 

LEARN computer technology — maintenance 
training from the digital specialists. Frae bro- 
chure. INNOVATIVE HOME STUDY, Box 1046, 
Indian Rock Beach, FL 33535 




ATTENTION 

ELECTRONIC TECHNICIANS 



Highly Effective Home Study B5EE Dagree Pro- 
gram for Experienced Electronic Technician? 
Our New Advanced Placflmenl Program grant* 
Credit tor previous Schooling & Proleinonal Ex- 
perience. Advance Rapidly Our J6lh Year! 

FREE DESCRIPTIVE LITERATURE! 
Cook's Institute of Electronics Engineering 
DESK 1.5 , P.O. BOX 20345. JACKSON MS 3920* 




Radio Shack is America's Parts Place 

No Minimum Order! No Waiting! Low Prices! 
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Low-Priced Precision 
Wire-Wrapping Tool 




TV RF Modulato r Board 



Long-Ufe 
Steel Bit 

This balanced 4W all-metal tool speeds 
wiring of IC projects li strips, wraps, and 
unwraps 30-gauge wire. Includes an easy- 
lo-ijse slnpper that stores In tha handle. 
276-1570 ... .5.95 

30-Gauge 
Kynar 




20-Range LCD Multimeter 



Wli 



ire 




Color 



Red 

White 

Blue 



Cat No 



278-501 
278-502 

278-503 



50-tt. 

Spool 



2.39 
2.39 
2.39 



■ Prewired RF Module 

• Ch. 2 or 3 Output 

Accepts b&w or color video, 30-15,000 Hz 
audio. With Instructions, labeled and drilled 
board, parts list, RF module and antenna 
switch. PARTS EXTRA — all available at Radio 

Shack. 277-122 16.95 

Shown boilt with recommended parts 



10-Meg Input 
Automatic 
Zero-Adjust 
& Polarity 




Resistor Packs 




JQO-Piece 
Assortments 



299 
Each 



Great buy — If eep a pack on h a n d ! 
The most asked iorvalues. 
ViW-10%. 271-306 Pkg. 10D.-2.99 
'/«W-5%. 271-308 Pkg. 100/2.99 



Quad BiFET Op-Amp 



4fa 13V ; ,.S Slew Rate 

TL084C. Low- noise JFET inputs. 
Internally compensated. = 1 8V 

supply. 14- pin DIP. 

276-171* 2.99 



6-Amp Triacs 



99* 



Low 
As 



For lamp dimmers, heat ele- 
ment control. AC switching 
and more. TO-220 cases. 

200V. 276-1001 m 

400V. 276-1000 1.19 




Micro Test Clips 

NEW! .,49 P 



Package of 2 



Insulated push-type— Ideal for 
testing components on 
crowded boards. One red. 
one black. 
270-370 ... Pkg, o( 2/1.49 



12VDC Reed Relay 
o n /y990 

DPST. Encapsulated 

type with PC pins. Contacts 

rated 0.5A at 125VAC. 1Vta 

Wbx'/ie" 275-229 99$ 




Voltage Regulator 



1 99 



LM317. Adjustable, 

positive. Up to 1.5A 

output. TO -3 case 

276-1777 . 4.99 1.2 to 37VDC 




DPDT Switch 

34% Off! 



109 



Reg 
3.11 



Compact lever- 
typewith contacts 
rated 6A at 
125VAC. Mounts 
in 7 /ie" hole. 
275-259 Sale 2.09 





Carry Case 
Only fi?5 

' W22-153 



Easy-to-read 0,4 -tall liquid crystal display with 
convenient low-battery and over-range indicators 
Measures up to 5O0VAC in 4 ranges: 10OOVDC 
In 4 ranges; 200 mA AC and DC current in 3 
ranges each; 20 megohms resistance in 6 ranges. 
Size; 6ViX^txWtT Leads and manual included. 
Requires 9V battery or AC adapter. 22-198 .79.95 
AC Adapter. U.L. listed. 273-1431 . 4.95 



Card Connector 

Was 5.95 

495 

40-Pin. Reusable insulation 
displacement-type mounts at ends or 
along length of ribbon cable. Compati- 
ble with many microcomputers. 
276-1558 How 4.95 




Quad Timer IC 

20% 
Off! 

Reg. 2.49 Type 558. Four type 
on 555 timers In a single 
*»» 16-pin DIP. 



ier IC^t*^ 



1 



Metal-Film 
Capacitors 



m 

250WVDC. Aluminum deposited 
mylar for ultra-low leakage. Epoxy 
dipped for stability. 



Low As 

39* 

Each 



,>F 


Cat. No. 


Each 


.01 


272-1051 


.39 


.047 


272-1052 


.49 


,1 


272-1053 


.59 


.22 


272-1058 


.69 


,47 


272-1054 


.79 


1.0 


272-1055 


.89 



Micronta® Precision 
Panel Meters 




These top-quality meters allow 
you to monitor critical circuits. 
Feature easy-to-read faces and 
D'Arsonvai movements for ±5% 
accuracy, full scale. Require 1%" 
mounting hole. 

0-50 nA DC. 270-1751 ... 8.95 
0-1 mA DC. 270-1752 8.95 



276-1742 



16K Hobby 
RAM 
New Low 
Price! 

Was 13.95 4116 Dynamic RAM. 

5qc 100% prime. Our 
»»»* lowest price everl 
276-2505 Now 5.95 



Sal * 1 " Mini Amp with Built-in Speaker 



%* 



11 



Only 

95 



Mercury Switch 

NEW! 1 19 



Tilt to close circuit. SPST con- 
tacts rated 5 A at 125VAC. Wire 
leads Style may vary. 
275-027 1.19 




• 200 mW Output 

• 1 mV Sensitivity 

• 10 to 10,000 Hz 

Response 



This compact, miegraied-circuit amplifier with built-in speaker is ideal 
for use with a telephone pickup coil, a microphone or electric guitar. 
Use it as an intercom, the audio stage ot a receiver project— or add a 
probe and it becomes a handy signal tracer! Has volume control with 
on'olf switch, W jacks for input and external speaker or earphone. 2'/jx 
3'AxlW molded case. Requires one 9V battery. 277-1008 11.95 



Start Your Next Project at The Shack* 



Retail prices may vary al individual stores and dealers 

CIRCLE 45 ON FREE INFORMATION CARD 



Radio /hack 

A DIVISION OF TANDY CORPORATION ■ FORT WORTH, TEXAS 76101 
OVER BOOO LOCATIONS WORLDWIDE 






*" Electronic 



ACTIVE CONTINUES TO HOLD THE LINE ON PRICES 



;eo cpu 
ZIM CPU 
7.10 PIC 

zim pio 

an-ctc 

iton-crc 
;id om» 

ZHM-DM* 



ziiog COMPUTER SUPPORT CENTER 



~V 



M'MU 5 35 

1 MMV 9« 

J S MKi 545 

I MHj 7.65 

1 i WHi 5 45 

temu its 

: 5 WHj ISM 
1 I) WHl 21 95 



.'SO SID 
2101 510 D 
i SO 510 l 

IIIISIII 

zto 510 : 
;eon sm ! 
.■so SI 'I 
;so* sio s 

Ml-DAHT 
ZHD<A-I>ART 



.' :> wv 22.45 

1 D MM; 27 IS 

.' 5 MHf ZZ 45 
1 Mm 27 15 
.' S MKY 27.45 
I '' Wb 37 15 
i ! Mm IS IS 
I MM: 21 54 
! 5 MHZ II 95 
3 Mil; 14,85 



MICROPROCESSOR 
CHIP SETS 



MOS MEMORIES 

MOS Static RAM'S 

Part No Price 

2101-39 IK ,256 «. M 350NS 22 PIN 3 55 

2102-25 IK UK i 1 1 250NS 10 PIN 1.2S 

PZ111-4SIK. |2S£ «4,450NS IB PIN 2-98 

P21 1 2-35 IK [256 x 4| 350NS IS PIN 2.18 

2114L Low Power 4K [1024 t 4 r 300NS 3.48 

2147 4K |«c i i(55NS 9.95 

3147 IK 14K » n 70NS 7,95 

UARTs 

»VS-10ia* Sc.cl.1 3.95 

40 Kh£ bugle 5V Supply 

IK CMOS RAM 
IK [256 X 41 450 NS 22 PIN 1,0* Power 345 
4K. CMOS RAM 

4K [4K K 1I550NS 10 PIN 1IQ14W 6.45 

4KJ1K* 4|450NS IS PIN 11QMW 6.45 

SHIFT REGISTERS 



5035 CPU 

9039 CPU 

60S0A CPU 

BOSS CPU 

SI 55 

9212 

B214 

0210 

G224 

B226 

8226 

B251 

3253 

3255 

6257 

0259 

0279 

8746 

8755 



5 95 
7.95 
4.45 
0.45 
1.95 
I 00 
3.45 
1.91 
345 
1 .38 
4.95 
4 95 
7.45 
4.95 
7.05 
7.95 
0.45 
36.00 
32.00 



84300 CPU 
6802 CPU 
6806 CPU 
6309 CPU 
5810 
6820 
582 1 
0645 
0050 
6552 

8502 CPU 

8504 CPU 

6505 CPU 

6520 

6522 

6532 

8551 



4.65 
6.65 
6,45 

19.95 
2.65 
3.65 
2.55 

39.60 
2.65 
2.55 

T.45 
7.65 
7.65 
5.72 

7.35 
10.05 
10.95 



<J* 



5101 



P65Q4 
P8514 



1403* 
I404A 



ITO-51 
(TO-5) 



3341APCFIFO I 
3343PC 04bll 
3347PC SOM 

ECL RAM 

1041CADC/HM2106 

256 > 1 hi fully dOMflftd ISMS 16 pin 

CLOCK CHIP 

MSM5633RS 

MpcroofOMMar Ftoallifno Cwek/Cateriaai 



du« 512 bit 2.91 

single 1024 tut 2 .93 
4.75 
3.95 
3.46 



745286 
74S185 
93427 782S1 29 

93417/82S126 
93446/7621 
93436 7 762U 

9345377643 
60440^7141 

93451 /62S1S1 
82S1 85/7128 
74S478/7132 
823191/71 38 



PROM'S 

2.50 256&I. 15PtN 
256 tut. 16 PIN 
IK. 16 PIN 
IK, 16 PIN 
2K, 1 5 PIN 
2K 1 6 PIN 
4K, 10 PIN 
4K. 24 PIN 
4K. 24 PIN 
BK 10 PIN 
6K. 24 PIN 
16K, 24 PIN 



3.50 
3.45 

3.-1S 
4.05 
4.95 
7.95 
B.45 
19 95 
27.35 
19.64 
70.00 



EPROM'S 

CI 702A 
2K 1US 
C270S 

I K i B 450 n 

C2716/TM52516,ir'i- jv,;v 
I8K 450NS Single 5V Suwily 
TMS2S33 i~* I Pm Oult 
32K 14096 «6r450n* 
C273? llrcle. vernorti 
32K 14036 x Br 450 n\ 
TMS2564 
54K IBK * 6] 450 m 



1 6 K STA Tl C P, AM S n eel • I 633.95 

TMM2016-3'16K (2K • Sj 300N5 

1EK MOS DYNAMIC RAM'S {15 PIN) 

4116-20 I2O0NS, 52.90 

411630 (30OWS) Ceramc Special 2.45 

4K M05 DYNAMIC RAM S 

TMS4O60-30 In.c.l 2.65 

4K [4K i 1)300NS22PlN 

16K CMOS STATIC RAM SptciJJ 

6116 I6K I2K * Si 15CNS l& PIN 544,00 

64K MOS DYNAMIC RAM 

4164 6J>- INS 15 Pit; S36.00 

41S464K {64K K 1) 150NS 16 PIN 54BC0 



r 



y 



CD4001B£ 

CD40O2BE 

CD I006M 

CD1O07BE 

CD4000SE 

CD4009BE 

CD4O10BE 

CEM011BE 

CDJ5U9E 

C04013 

C040148E 

CD4015SE 

CD40I6BE 

CD40I7BE 

CC4018BE 

CD4019BE 

CD402GBE 

CO402IBE 

CO4022BE 

C04023BE 

DD40I4OS 

CD4025BE 

CDM26BE 1.45 

CD4027BE .42 

CD4028BE .54 

CD4023BE .69 

CD403QBE .30 

CD4033BE 1.87 

CC4034BE 2.44 

CD4035BE 



-U 
.10 
.59 
.24 

17 
,33 
M 
.10 
.18 
.29 
.56 
.56 

32 
M 
452 



.57 
.79 
.19 

.44 
.20 



CMOS 

CD404DBE ,6 

CD-iot'.BL .8 

CD4042BE 

CD4043BE 

CD4044BE 

CD404BSE 

CO4047BE 

CO4049BE 

CD4OS0BE 

CD4051BE 

CD4052BE 

CD4053BE 

CD406CBE 

CD4066BE 

CD406BBE 

CD4069BE 

CD407OBE 

CD407IBE 

CD4072BE 

CDJ073BE 

CO4075BE 

COJ076BE 

CO4078BE 

CO 4081 BE 

CO4062BE 

CD40S5BE 

CD4006BE 

CD4093BE 

CD409SBE 



"> 



.04 

.70 
41 

.35 

53 
.35 
.32 

73 
,71 
,70 
.89 
.IS 
34 
.IS 
.24 
.24 
.11 
.24 
44 
.5-1 
.2,1 
.18 

18 
..1.1 

5J 

m 

1,71 



CD4104BE 2.35 



C04106BE 


1.« 


CD4518BE 


4)1 


CD451IBE 


M 


C04SI 2BE 


-72 


CD45IJB1I 


I.U 


CD4515BE 


i.i.: 


CD4616SE 


.75 


CD4519BE 


.^7 


CD4S20BE 


.St 


CD4522BE 


.78 


CD45J68E 


IJS 


CDJ5278E 


I.S3 


C 04526 BE 


/? 


CDJ531BE 


.14 


CD4532BE 


14 


CD4539BE 


M 


CD4543BE 


1.4.: 


C04553BE 


V ;[■! 


C04555BE 


.5S 


C&155GBE 


M 


C04561 BE 


1.89 


C0«9»E 


.69 


C045B4BE 


.42 


CD4S65BE 


.n 


CD4702BE 


B.SS 


40097PC 


7? 


4009BPC 


.72 


401 61 PC 


1J0 


40I74PC 


.ill 


401 75 PC 


m 



> 



LM201AN-8 

LM307N-8 

LM3J3BW-8 

LN1308CH 

LM309K 

LM31DHC 

LM31 1CH 

'.M3- !!■': 

LM318N-8 

LM318CH 

LM323K 

LM324M 

LM.335M 

N6T26N 

N9T28N 

SN7B477NF 



.32 LINEAR I.C.'S LM74ICN-8 



29 

.88 XF12208CP 
.95LM348N-14 
1.55 l_M356N-e 
1.49 LM555N-0 
1.03 LM556N-14 
.62 LM567CN.8 
1-19 LM709CH 
1.48 LM714CH 
4.65 LM723CH 
.40 LMZ23CN-14 
.4S LM725CN-B 
1,39 LM733CN-14 
3.65 LM739CN-14 
1.98 LM741CH 



LM747CN-14 

3.45 LM74BCN-.8 .89 
.99 LMMSSN^ .47 
.82 LM148SN-14 .03 
.25 LM14S9N-14 .64 
.62 LM1495CN-14 2.54 
.84 LM1496CN-14 1.85 
St LM2211CN-14 2.75 

3.B4 LM2240PC 1.95 

.94 LM3081DC 1.56 

.48 LM3403N-14 .05 

1.46 LM3524PC 2.85 
1.36 LM3900N .48 
3.30 IM4136N-14 SB 

.59 ULN2O03AN .84 



50 



^7 



OUAL-IN-LINE 
LOW PROFILE 
I.C. SOCKETS 



< 



CONTACTS 
9 PIN 

11 PIN 

16PIN 
IS PIN 
20 PIN 
22 PIN 
24 PIN 
2BPl.NI 
40 PIN 



H- 



DIODES & RECTIFIERS 



1 AMP RECTIFIERS 
IN4001 .04 IN4005 .08 
IN 4002 .05 IN4006 .07 
IN4003 .06 IN4007 .01 
IN40Q4 .01 



rtl!,lf>5 
INS407 
IN540B 



>i 



3 AMP RECTI RERS 
IN54O0 .14 IN5408 
INS401 .16 
IN5402 .17 
IN5403 ,19 
IH54D4 .20 
SUPER SPECIAL 
IN250B 37 amp 200V 

ICHER DIODES 
IN4720A — IN4752A (1 Wl«) 
IN4753A — IN4754A (1 Witt) 
IN74BA — IN759A (400 mW) 
IN5224B — IN5252B (400 mW) 
IHE336A — IN5379A (5 watt) 

SWITCHING DIODES 

IN914B .04 

IN414B .04 



OPTOELECTRONICS 

LED. LAMPS 

LED20S T 1 3mmR*p .09 

LED211 T-1 3 mm Groan -19 

LED212 T 1 3 mm Veilcrw 14 

IED220 l-l'.SmmBid 11 

LE0222 T-l ^ 5 mm Green .24 

IED224 T-l=. 5 mm VoWW .16 

DISPLAYS 

FND-357 375 Common Cathooe .99 

FND500 500 Common Catho* .99 

FND507 500 Common Ano« .99 

DL1416 25 .00 



_£ 



4 digit, 16 segment alptiBnumenc dnalav 16 r,t 
ISOLATORS 

Dual Op-o Isoiatai 1 SCO V 

CuaaOplolsolatcH 1500V 

Oiraf Oplo tsolalor 1 500V 

Oolo Couolor 1SO0V 

Oplo Coupler 1500V 

Oplo Isolacai 2500V 

Oplo luialot 1500U 




SCR's and TRIACs 

,34 SCP 5 amp 403V TO- 220 TLOS1CP 

SCR 6 amp 30V TO-92 TL062CP 

SCR 0.9 amp 200V TO-92 TL0S4CN 

SCP 6wnp3Q0VTO-24tl TL071CP 

SCR imp 400V TO-220 TL072CP 

SCR 12 amp 200V TO-220 TL074CN 

SCO 12 amp 400V TO-220 TL081CP 

Toac 6 amp 200V TO-220 TL082CP 

Tnap 6 amp 400V TO-220 TL004CN 

Ttrnc amp 400V TO-220 TL495CN 

Tliac 12amp400VTO-22O T[,497ACN 2.98 

Tnae 16 amp 400V TO-220 TL430CLP 69 

Tnac 26 amp 400V TO-220 TL431CLP .70 
SCB lamp 50V TO-5 
SCR l6amplOOVTO-220 



BONUS OFFER ^ 

ALL NEW 1M1 !C MASTER 

• Bi^r>o/ and bettor 

• 15-Qmanulacturera 

• 3200 pages of lochnioat Hilormation 
4 Eight maslar selection guxlae 

■ 50,000 t.C. devices lisleo [15,000 chances 
from ttvo 1960 edition J 

• Now dava'pofimoM syslama and custom I.C 
Mlactiona 

■ Four lice qu jlailv upoaies 
'ft you wnrt vtttft efecl/onroi. foil cjnl do 
ttlrfmut ftT 

'flONUSOFFEH■ wlineverypurcfiaMortrie 
1981 IC Mastar reoetve the lottownrj data books: 
AMB0100 — Full line condonsod AM D 
HI S0 100 — Hitacm full line 
MMB01O1 — Monolitnic mernodes tapofat 

LSI book 
NEB0300 —NEC 197B catalog 
PMB0100 — PMI complete catalog 
a si Total package value 93.50 

^X^PFCisi prune - ■■ ^ 

Sl-Fet OP AMPS ^ 



■71 
.99 
1.05 



1.S9 
.42 



1.59 
4.95 



Low Power 
Dual Low Power 
Quad Low Power 
Low Noiso 
Dual Low Noiso 
Ouad Low Noise 
J-Fet Inpul 
Dual J-Fel Input 
Ouad J-Fel Input 
SwrScn Vorl Reg. 25mA 
SwMen Vcih Reo. SDumA 
Ad. Sliunl van Rag 
Adj Pos Voll Peg 



PLASTIC POWEFI TRANSISTORS 



TIP20A 
TIP29B 
TIP29C 
TIP30A 
T1P30B 
TIP30C 
TIP31A 
TIPS IB 
TIF-31C 
TIP32A 
TIP33B 
TIP82C 
L.TIP41A 



.19 
.39 
.12 

.IS 



.42 

.1'. 



TIP41B 
TIP41C 
T1P42A 
TIP42B 
TIP42C 
TIP 1 10 
TIP111 
TIP112 
TIP115 
T1P116 
TIP11T 
TIPI20 
TIP121 



-87 
.59 
.84 
-54 
.57 
.14 
.15 
.59 
.64 



TIP122 

TIP125 

TIP126 

T1P127 

T1P140 

T1P141 

TIP142 

TIP145 

TIP146 

TIP147 

TIP2955 

HP30M 

FT3055 



1.64 
1.96 



1.9B 
2.26 



I ETA I- CAN 
SMALL 
SIGNAL 
2N404A 1,20 
2N697 .29 



.23 
,29 



.70 " 

.59/\;i 



2N706 
2N1013 
2N1711 
2N1893 
2N2222A .19 
2N2289A .32 
2N2484 .24 
2N2905A .39 
2N2907A .19 
2N3053 .29 



POWER 

2N3055 .56 
2N3440 .86 
2N3771 1.29 
2N37721.29 

Via 773 1.89 
2NS133 .56 
2N64SB1.35 
2N6545 4.T5 
2N3439 .71 
2N6059 2.45 
2N60551.45 
2N6079 3.85 



TRANSISTORS 

TO-92 SMALL SIGNAL 



< 



2N3702 .099 
2N3704-099 
2N370S .099 
2N371 0.099 
2N3S04 .009 
2N3906 .009 
2N3907A1M 
2N4123.075 
2N4124 .075 
2N-112S .075 
2N4126 JI75 
2N4401 .079 



2N4402 979 
2N4403 .079 
2N4410 .15 

2N5U87 .12 
2N5088 .12 

2N51 72 
2N5220 
2N5221 
2N5223 
2N5226 
2N5227 
2N5401 
2N5550 
2N5551 



.14 
.14 

.t.t 
.1-1 



2N5770 .12 
2N5771 -13 
2N5772 -14 
PN2222A .069 
PN2359A .089 
PN2307A .099 
PN2865 .12 
PN3567 
PN4249 
PN5138 
MPSA05 
MPSA06 
MPSA13 



.12 



.12 
.099 



.12 



MPSA18 

MPSA42 

MPSA43 

MPSA55 

MFSA70 

MPSA92 

MPSA93 

MPSA14 

MPS2925 .12 

MPS2926 .12 

MPS8391 .12 

MPS3392 .12 

MPS3393 



.16 
.12 



.12 



SJAMDARO 

74O0N 

7401 N 

7402N 

7403N 

7404 N 

7405N 

7406N 

7407N 

7400N. 

7409N P 

74 ION 

74t2N 

7413N 

7414N 

7416N 

74I7N 

7420N 

7422N 

7423N 

7425N 

7426N 

7427N 

7428N 

7430N 

7432N 

7433.N' 

7437N 

7436N 

7440N 

7442N 

7445N 

744 6N 

744 7AN 

7450N 

7451 N 

7453N 

7454N 

7472N 

7473N 

7474 N 

7475N 

7476N 

7+83AN 

7484AN 

7485N 

7486N 

7490AN 

7491 AN 

7492AN 

7493AN 

7494AN 

7495AN 

7496N 

7497N 

74100N 

74104N 

74107AN 

74109N 

741 ION 

7411 IN 

74116N 
741 20N 
74121 N 

74122N 

74123N 

74125N 

74126AN 

7412SN 

74132N 

741 36N 

74141N 

74142N 

74143N 

741 44N 

74145N 

74147N 

7414BN 

741 SON 

74151 N 

74163N 

74154N 

74155N 

74157N 

74159N 

74160N 

74161AN 

741 62N 

74163AN 

74184N 

74165N 

741 66N 

74I70N 

74172N 

741 73N 

741 74N 

74175N 

74176N 

74 1 76N 

741 79N 

741 SON 

74182N 

74164N 

74I35N 

74190N 

74191N 

74192N 

74193N 

74194N 

74195N 

74198N 
741 Q7t, 

74 19a N 

74199N 



^,1 

SCMOTTKV 6 LOW POWEft SCMOTTtdT 
32 74245N 1,38 74LS54N 



TTL 



.22 H247N 

.24 74751 N 

.24 7425911 

,34 74273N 

.24 74276N 

.38 74278W 

.31 74279N 

-24 74283N 

.24 742 98N 
-36 7435 IN 
-39 74365AN 
39 74366N 
.88 74367AN 
.38 74368AN 
.29 74390N 
.38. 74393N 

^32 74SO0N 
.39 74S02N 
.32 74S03N 
■42 74 504 N 
.32 74 505 N 
.39 74S09N 
.39 74S09N 
.38 74S10N 
.38 74S11N 
.22 74SI5N 
,44 74S20N 
.84 74S30N 
04 74S32N 
•65 74S37N 
■32 74S3SN 
■29 74S40N 
,29 74S51N 
.29 74S74N 
.36 74S85N 
.38 74SB6N 
.38 74S112N 
,39 74S114N 
-W 74S124N 
,48 74S132N 
1.38 74S133N 
.60 74S134N 
,39 74 SI 35 N 
,32 74S138N 
.42 74S139N 
.38 74S140N 
.38 74S151N 
.08 74S153N 
■54 74S157N 
.59 74S150N 
1.89 74S1S1N 
1.SB 74S152N 
.64 7451B3N 
,44 74 SI 68 N 
,44 74S169N 
.45 74S174N 
.68 74S175N 
1.10 74S181N 
1.25 74S1B2N 
.48 74S1B9N 
-52 74S194N 
"" 74S195N 



.38 

33 






1.24 74LS5SN 
,75 74LS73N 

1.19 74LS74N 
1.99 74LS75N 

.98 74LS76N 
2.31 74LS78N 

58 74LS83N 

98 74LS8SN 

.72 J4LS86N 

.84 74LS90N 
2 20 74LS91N 

.58 74L592N 

.89 74LS93N 

51 74LS95N 

58 74LS90N 

.96 74LS^0 T f- 

1.39 74LS109N 

74LS112N 

.38 74LS122N 
74LS123N 
74LS125N 
74LS126N 
74LSI32N 
74LS133N 
74LS136N 
74LSI38N 
74LS139N 

.41 74LS145N 

.48 74LS147N 

.36 74LS148N 

,84 74LS151N 

.19 741.S153N 

.69 74LS159N 

,39 74LSI56N 

.46 74LS157N 

.58 74LS158N 
1,98 74US180N 

.72 74L5161N 

.72 74LS162N 
1.29 74L5-C3IJ 
3.56 74LS164N 
1.24 74LS165N 

.46 74LSI66N 

.54 74LS170N 
1.29 74LS173N 

91 74LS174N .39 

98 74LS175N .39 

.74 74LS1B1N 1.98 

.99 74LS189N 4.46 

.96 74LS190N .72 

.98 74LS191N 

.96 74LSI52N 
2.85 74LS1S3N 
3.70 74LS194N 
3.54 74LS1S6N 
4.45 74LS197N 
4.45 74LS221N 

,96 74LS240N 

96 74LS241N 

3.95 74LS242N 

1.69 74LS243N 
4.45 74LS244N 

1.88 74LS245N 

1.18 74LS247N 



-62 

98 
,42 
.48 
.41 
1.09 

};S 

.42 
3i 
*7 
.72 
.48 



.72 
.58 
.88 

.69 
1.14 

1.59 



.72 



.48 74S195N 1.18 74Li^47N .re 

,48 74S201N 5,65 74LS240N 1.0* 

,48 7.1S225N 4,95 74LS249N .96 

4J -II.-I-. *, *r Til C4CHI n 



■64 74S240N 

-45 74S241N 

.82 74S344N 

■64 74S251N 

2.98 74S253N 

3-44 74S257N 

3.44 74S258N 

.67 74S2B0N 



2.95 74LS251N 

2.95 74LS2S3I. 

3,95 74LS257N 

1 tg 74LS258N 

1.95 74LS259N 1.29 

1.09 74LS200N 

109 74L5268N 

.98 74LS273N 



I ^^4221 N 



-Of 74HZBUN .1» riLQU'jri 

1-24 74S274N 25.65 74LS275U 

.19 74S275N 25.B5 74LS279H 
1.25 745260 N 1.90 74LS280N 

.42 74S283N 

,30 745299N 
1,29 74S373N 

.48 74S374N 

.48 74S381N 
1.52 74S412N 

.48 74S471N 

.84 74S472N 

■04 74S474N 

.64 74S476N 

.64 

.84 74LSOON 

.58 74LS01N 
1.98 74LS02N 
4.95 74LS03N 

,79 74LS0JN 

-M 74LS05N 

,58 74LS08N 

.78 74LS09N 
1.09 74LS10N 
1.09 74LS11N 

.76 74LS12N 

.52 74LS13W 
2.86 74LS14N 

2.38 7JLS20N 
-68 74LS21N 
.86 74LS26N 
.68 7-11 S27N 
.84 74LS34W 
.14 74LS32N 
,40 74LS37N 
.71 74LS39N 
.72 '4LS42N 

1.39 71LS47N 
1.39 74LS48N 

.6B 74LS51N 



1.53 



2.95 74LS2S3N 
5.65 74LS290N 
2.98 74LS293N 

2.96 74LS39BN 

5.95 74LS299N ^ 

3.96 74LS320N 2.75 
6.41 74LS321N 1.96 
B.45 74LS322N 4.98 
9.65 74LS323N 4,15 
5.91 74LS324N 2.50 

74LS34SN 205 
.17 74LS3S2N 1^5 
.17 74LS3S3N 1.8J 
.22 74LS362N 
.22 74LS365N 
.22 74LS366N 
.32 74LS367N 
.17 74LS3£8N 
.24 74LS373N ,. 
.19 74LS374N 1,35 
,24 74LS375N 
.24 74LS377N 1.25 
.25 74LS378N .99 
.39 74LS379N 
.18 74LS390N 
.18 74LS393N .91 
,39 74LS3115N 1.19 
.29 741SJ47N .37 
.18 74LS490N 1*9 
-29 741S630N 35.00 
.29 74LS669N .84 
.29 74LS670N 1.64 
.44 
51 
.99 
.21 
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7! 
.38 
.18 
2.50 



9.95 
.82 

.52 
.52 
.52 
1.25 






MAIL ORDERS SHOULD BE SENT TO: 

U.S.A. 133 Flanders Road. Westboro. Massachusetts, 01581 
Telephone orders & inquiries (617) 366-0500 

CANADA & FOREK3N237 Hymus Blvd.. Pointe- Claire. (Mti.). Quebec, Canada H9R-5C7 
Foreign customers please remit payment on an international bank draft or inter- 
national postal money order payable in U.S. dollars. 
Prices are in U,S. dollars. Minimum order S10.00 
Add S3.00 to cover postage & handling VISA AND MASTERCARD ACCEPTED. 



«FElectnmic 

Safes Corp. 
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PLANS & KITS 



BUILD a frequency standard as accurate as 
WWV. Use to verify accuracy of your frequency 
counter. Complete circuit $8.00. Send stamp for 
kit Information. DA PRODUCTS, PO Box 566, 
Hampshire. IL 60140 

NEGION generator. Build using Ignition colli 
Plans, PC artwork, S1.00. HOMEBREW ELEC- 
THONICS, Box 55311, Indianapolis, 46205 

LOWEST prices electronic parts. Confidential 
catalog free. KNAPP, 4750 96th St. N.. St. Peters- 
burg, FL 33708 , 

MODULAR power supplies, relays, IC, P-amps 
and more. For catalog send $1,00 to: MICRO- 
PROCESSOR CONTROL SPECIALISTS, 18 Roy- 
al Lane, Londonderry, NH 03053 



FREE KIT Catalog 

contains 
ItSf & 
EXPERI- 



nA^r SCIENTIFIC INSTRUMENTS 
UAVjL box IOS4R LIVERMORE CA 94550 



SAVE 90%, Build your own micro or minicomput- 
er. Free details. DIGATEK CORPORATION, Suite 
E, 27Z3 West Butler Drive, Phoenix, AZ 85021 

DECODE Morse and FtTTY signals off the air with 
our Morae-A-Word or RTTY Reader. Morse-A- 
Keyer keyboard also available. Quality kits or 
factory wired. Call or write for details. MICRO- 
CRAFT, Box 513R. Thlensville, Wl 53092 (414) 
£41-8144 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC, 
Box 261, Westland. Ml 48185 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts 1 
Post card will do. Barta-RE-P, Box 248, 
Walnut Creek, CA 94597. 



FREE catalog IC's semis, parts, CORONET 
ELECTRONICS, 649A Notre Dame W., Montreal, 
Que. Canada H3C 1H3 US Inquiries 

PALOMAR— pride— exclusive repair facility. 
Factory trained technicians — all work guaran- 
teed. PALOMAR/PRIDE ELECTRONICS, 1320 
Grand, San Marcos, CA 92069 (714) 744-0720 

MICROWAVE television "downconverters" un- 
der $50.00. High quality, easily assembled. Cata- 
log: $2.00 (refundable). NDS, Box 12652-R, Dal- 
las. 7S225 



ELECTRONIC 
ORGAN KITS 

3-4 Manuals 

THEATER and CLASSICAL 
Rtfundabte Parts 

Wurlitier reproduction! Brochure $2.00 Catalog 91.50 

A DEVTRONIX ORGANS , INC., Dept 60 

^fiTSIOI WAREHOUSE WAY, SACRAMENTO, CA 96626 



Li 






AUDIO kits. Equalizer— twelve bands/channel 
$100; 24, $225; noise reducer/expander, $110; 
LED meter, $42; see R-E cover stories 5/78, 3/8 1 , 
2/80. or send stamp for catalog. SSS, 912R 
Knobcone. Love land, CO 80537 

END adjacent channel interference on your TV 
set. Unique device enables your ordinary set to 
separate all channels completely. Makes new 
programs available. Complete plans, $5.00. REL- 
TRON, BOX921103-R2, Ctevelnd. OH 44101 

TELEVISION alignment — In minutes — while ob- 
serving revolutionary pattern. Check RF, IF, video 
instantlyl So simple and inexpensive it's incredi- 
ble. Complete plans — $6.00. Free details. E-Z 
LINE, Box 2702R, Clearwater, FL 33517 



AMAZING ELECTRONIC PROJECTS and PRODUCTS; 
Laser? Super Powered, Burning Culling, Ftifte, PIbioI. 
Pocket. See in Dark— Shotgun Directional Mike— 
Unscramblers— Giani Tesla— Stunwand— TV Disrupt- 
er—Energy Producing, Surveillance, Detection, Elec- 
trifying. Ultrasonic. CB. Auto and Mech. Devices. Hun- 
dreds More— All New Plus INFO UNLTD PARTS SER- 
VICE. Catalog St. Information Unlimited, Dopl. RB Box 
716 Amherst". N.H. 03031. 



UNIQUE electronic plans: 2.4 GHz microwave 
downconverter system, $5.00. Telephone mem- 
ory dialer, negative ion generator, $4.00 each. 
All three sets, only $10,001 Parts, kits available. 
Send SASE for more information. COLLINS 
ELECTRONICS, Box 6424, San Bernardino, CA 
92412 ___ 

AUTOMOTIVE security, safety, and convenience 
circuits. 10 tested plans $2.00. ELA, Box 44334, 
Cleveland, OH 44144 

PORTABLE digital capacitor meter with 1% accu- 
racy. Range— 1 pf to 10,000 uf. Uses readily 
available CMOS IC'S, Build for under $25.00! 
Etched PCB and plans— $12.95, Calibration 
components Included. DRISCOLL ELECTRON- 
ICS, 57 Scofield Ave., Bridgeport, CT 06605 




QRDSRNo. 171AE047 

G3l9C3&3 HOUTE9N 

PLATTSBURGH. N.V. 12301 
Til.: (51 SI 661 -B700, 



30 CHANNEL 

CABLE TV 

CONVERTER 

UNU60AL»^ BTS 



MICROWAVE television education manual! New 
publication explores concepts, antennas, 
downconverters: $16.25. Information package 
on microwave and other exciting television 
products: $2.00. A BEX, P.O. Box 26601 -RM, San 
Francisco, CA 94126 

CABLE TV converters and equipment, micro- 
wave antennas and downconverters. Plans and 
parts. Build or buy. For information send $2.00. 
CAP COMPANY, PO Box 21, Jenison, Ml 49426 

SUPER microwave TV downconverter complete 
assembled system, ready to hook up. $159.95 PC 
board set with plans $25,00. HOBBI SHACK, P.O. 
Box 235, Jersey City, NJ 07303 

ELECTRONIC catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist 
or technician. $2.00 postage & handling, refunda- 
ble with first $15.00 order, (Foreign $4.00 U.S. 
funds). T&M ELECTRONICS, 472 East Main 
Street, Patchogue, NY 1 1772 (516) 289-2520 



CB RADIO 

GET more CB channels and range! Frequency 
expanders, boosters, speech processors, Inter- 
ference filters, VOX, how-to books, plans. Cata- 
log $2. CB CITY, Box 31500RE, Phoenix, AZ 
65046 



m!^k 



WRITE FOR 

McGEE'S 



SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

Tel.: 1 (816) 842 50V2 

WANTED 

MIRROR in the lid, spinning disc, and other pre- 
1946 television sets wanted. Call collect; (203J 
521-5280 

DO you have a new Idea! And wish to market itt 
Write to NEW ENGLAND ELECTRONICS R&D 
DISTRIBUTORS, P.O. Box 9587, Providence, Rl 
02940. We will research it and advise you. Send 
$5.00 for postage and handling. 

CABLE TV EQUIPMENT 

100 brand new Philips cable TV converters/VCR 
programmers. $3560 (US funds). Prepaid to your 
door. Sample $46. BIRNBOM, 3655 Ridgewood, 
Suite 103, Montreal, Canada H3V 1B4 (phone 
514-739-0614) USA Inquiries 

FOR SALE 

EPROMS 2732 Fujitsu prime 450ns single 5V 
supply. $17.50. SABADIA EXPORT CORP. Box 
16969, Temple Terrace, FL 33687. Telex 803712 
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COMPUTER MARKET CENTER 



< 



COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
(1 5/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center, Radio- Electronics Magazine, 200 Park Avenue South, New York, New York. 10003, 
Address telephone inquiries to 212-777-6400. Frequency rates are available. 



► 



TEXAS 



USED COMPUTER TERMINALS, 
PRINTERS, MODEMS, SUR- 
PLUS ELECTRONIC PARTS. 
CATALOG $1.00 

RONDURE COMPANY 
THE COMPUTER ROOM 
2522 BUTLER STREET 
DALLAS, TEXAS 75235 
(214) 630-4621 



Thanks bo you 

it works. 
for all or us- 




ARIZONA 



SAVE 90% 
Build your own computer. 
Free Details. Complete Cata- 
log $1.00 Refundable. DIGA- 
TEK CORPORATION, Suite 
20D, 2723 West Butler Drive, 
PhxAZ 85021. 



CALIFORNIA 



United Way 



FREE! INFO-PAK for small 
computer users mailed twice a 
year. We sell and broker all 
kinds of SMALL COMPUTER 
SOFTWARE from S-100 to 
TRS-80. SOFTWARE REVIEW. 
704 Solano Ave,, Albany, CA 
94705 (4151 527-7730. 



CANADA 



DYNAMIC INFORMATION 

TECHNOLOGIES LTD. 

P.O. BOX 6553 STN.A, 

SAINT JOHN, N.B., CANADA 

E2L 4R9 (506) 642-4260 

TERMINALS. PRINTERS. 

MICROCOMPUTERS 

SOFTWARE. 



WISCONSIN 



CONVERT 6502 MICRO TO A 
PROGRAMMABLE CONTROL- 
LER MAX, 32 EVENTS POSSI- 
BLE 60 PG SOFTWARE/HARD- 
WARE MANUAL 20.00, SPECS 
1.00 HUNTER TECHNICAL 
SERV. P.O. BOX 359, ELM 
GROVE, W I 53122 



MASSACHUSETTS 





THIS 




"iWtm^ttum^m 




m& 


Is only one 
of hundreds 
of unusual 




rwmmapmrs 


values . . , 




Radm Snack's 


Get your 




Msdil III 16K • M5! 


FREE 




TOLL FREE 


CATALOG 




1-S00-343-S1Z4 


today! 

„ Depi n 
I 245A Grui Road 
r— Littleton. MA 
* 01460 





Take stock in America. 
Buy US. Savings Bonds. 




rtiivptataiWi tt*>i.twiwiati. Our **ri 
ew ofdfr Fatal ell a1 ih# diw 
»-;*■ ihvg* Wt (»r all tapping and 1 i*iiyf«x* 1« itfdjwi-H i" ih* U I A Cflmdo w*J W«>^<] . 
ftHEH QIDEWG IT PKOtll, CJU) I MO 1H JIM [Ml., *l , HU <.n III til M7<| »T ^0 MP* 1*" ■** Hr WGI KIT. Kitt-wr » JMfc. TMfl Krti l<* RH JIM! 



SERVICt 

1 0.00 % 9.99 



rgjc ■ 1000 00 & Up 
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New from 



OS 

POWER AMPLIFIER 
MODULES 

60 and 120 watt powar «mptHlar modules milling the 
latait technological advance In audio Iho MOSFET, 
Tfwy provide tasiei ilaw wte and complete absrsnce ol 
oroaaovat rUilortlon. They ara immune to thermal 
runaway. Incaaalng long term reliability ana* eliminating 
the need tor complicated protection circuitry which can 
add dlatortlon. Can ooo'ale Into complex loads without 
dilflcuJIy 

Ilk* all ILP powar ampllttaxa. tlw now MOSFETS are ful- 
lyancapautatad to mittl-in heatslnka. require no external 
parte, need only FIVE CONNECTIONS, and are war- 
ranted (Of FIVE YEARS 
PERFORMANCE SPECIFICATIONS: 
Frequency raaponae — 56 Hi — 100 KHi I -3 db). THO 
(Typical at t KHj| - 0.0OS"/.. IM (60 Hi and 7 KHj 
stnawave, *1 ratio) — ,006V,. SIN Ratio (DIN standard) 
— 100 db. Slaw rate — 20 VtnS. Rise I'm* — 3 us. Input 
aanaltMlyflrnpadance — 900 MV/100H ohm. Output im- 
padanca — 4 ohms to Infinity. Damping lector — 400. 
MOI120 Wwiti MOSFET Power Ampullar 

(Bohma, . * TU.95 

leOSaoO (20 watt MOSFET Power Amplifier 

(Bohms) ........ .. JI29.8S 

HYBRID | l i I I I I ' Built-in heatslnks 

power Hum :;^S5? 

AMPS *M| j^^ * protected circuitry 
• Mo external parts 
' " ' rwitJiiwd 

PERFORMANCE SPECIFICATIONS: 

Frequency reeponea — IS Hz — 50 KHi (-3 db). THD 
(Typical at 1 KHD —0.01% IM Distortion — 0.006%. SIM 
ratio — 100 db. Slew rata — 15VluS. Rise time — 5 uS. 
input aansltivltyllmpadance. 500 MW1Q0 Kohms. Damp- 
ing factor — 400. Power rated Into 8 ohms (except 
HY40Q rated into 4 ohmsl 

HY»H5w8t1»RMS' S2SJJS 

HY M 30 watts HMSl t2S,B5 

HY12t>(r»wattsRMSJ B0.95 

HY200 (120 watts) 78.95 

HY40t> (240 watts RMS) 99.05 

FP**0 "Brtdgea" Z HY400s 20.00 

tor 480 walls a MS at B ohms. 

RACK MOUNT CABINET «"« 

Now available for MOSFETS, HY120. 200. or 400. Back 
panels are pre-cul for 2 amp modules Power supply 
mounts Inside etiaaals, Screened lacsrplate (19" x 6") 

Pr«AmpHfiers ■ 

m^m $48-95 Mono 

^k**^ $25.95 

inputs for RIAA pnono. tape with monitor, tuner, aux- 
iliary and microphone; full tone control circuitry. In- 
credible performance: Response DC to 100 KHz, 
distortion 05%. 5TN 90 db. Output to 4.5 V RMS. Sup- 
plied with edge connectors. Compact. Reliable, eter- 
nal railage regulation — use from 15 lo 50 V safely! 

Power Supply Units 

Circuit board* with all components plus TOROIDAL 
traneformers (except P5U30and 36), Toroldala are half 
the size and weight of conventional transformers: and 
are quieter and more efficient, Note: HY6 and HY66 
can also be powered Irom any supply. 

PSUBO (±25v1lar1or2HY50 *33.60 

P6U60 (±35V)for»HY120 61.00 

PSUT0 (i 36V) lor 1 or 2 HY120 64.00 

PSU76 ±45V)tor1 or2MOS120 64-00 

PSU90 (*45V}fOr1HY200 65.60 

PSU95 ( *45V) for 1 MOS200 . . - 72.00 

P9il160(*4i5V)tor1HY400or2HY200 69.50 

PSU165 1 1 55V) lor 1 or 2 M0S200 »M» 

PSUW (t20V)lonor2HY30 S3-60 

g PSUM ( t 15V)lor12HY6or6HY66 22.95" 

| GtaDS rO/?F Electronics 

cc ~» w u .,.„, Phone Orders 

(_ 901 Fuhrmann Blvd., 840*1735 

O SuH.lo, New York. 14203. (T1 ^,^V r 

rpj Mat teres rd 

A Mall Ord«ra: Check (Certified), or Money 

5 Oderi. No C.O.D.'s. Please add 5% shipping, 

< CIRCLE READER SERVICE FOR CATALOG 
DC 
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RF power Iransistors — tubes — special parls for 
"hem" linears. MRF454 $17.00, MRF455A 
$14.00, 8950 $9.00, 6LF6 $5.50, catalog and 
cross-reference help available. COD— Visa/MC. 
WESTCOM 1320 Grand. San Marcos. CA 92069. 
(714) 744-0728 

BREADBOARD one EXP300 power supply 
switches. L.E.D. indicators assembled $53.50. 
$2.50 S&H. R-E ELECTRONICS, 1 1002 Hammer- 
ly 32, Houston, TX 77043 

NOSTALGIA crystal radio. Expertly handcrafted. 
Traditional style. Assembled and tested. Write for 
Information. BOB RVAN, P.O. Box 3039, Ana- 
heim, CA 92803 

SCANNER monitor accessories— kits and facto- 
ry assembled. Free catalog. CAPRL ELECTRON- 
ICS, Route 1R, Canon, GA 30520 

END adjacent channel interference on your TV 
set. Unique device enables your ordinary set to 
separate all channels completely. Makes new 
programs available. Complete plans, $5.00. REL- 
TRON, Box 91103-R1, Cleveland, OH 44101 

RECONDITIONED test equipment. $1.00 for cat- 
alog— JAMES WALTER TEST EQUIPMENT, 
2697 Nickel, San Pablo, CA 9480G 

2150 megahertz downconverlers $99.95 up, as- 
sembled. Details for SASE. GW ELECTRONICS, 
POB 688, Greenwood, IN 46142 

FREE speaker catalogl Woofers, mlds, tweeters, 
hardware, crossovers, grille cloth, plans, kits, 
information, much more. Discount prices. UNI- 
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.. 
Sarasota, FL 33577, (813) 953-5363 




BLAZING NEW TRAILS IN 
ELECTRONICS SINCE 1949 



TELEPHONE or office bugged? Latest detection 
equipment finds out fast. Free literature. CLIF- 
TON, Box 220-M, Miami, FL 33168 



i un, box zzu-rvi, Miami, i-Li>aieH 
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MICROWAVE receiver for MDS TV complete and 
ready to install. 24 db gain; $250. ALEX, (215) 
568-4264 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-F. Skokie, IL 60077 

RESISTORS WW. ViW 5% carbon films 34 ea. No 
minimums, 1% metal films. Send for details. Bulk 
pricing available. JR INDUSTRIES, 5834-C Swan- 
creek, Toledo, OH 43614 

COMPLETE line of microwave television con- 
verters and accessories to suit your needs. Con- 
verters have a one year warranty backed by a 3 
year reputation. Call or write lor complete specifi- 
cations and pricing. Dealer inquiries invited. 
TRITON MARKETING, 1933 Rockaway Parkway, 
Brooklyn, NY 11236 (212) 531-9004 

DOWN converter power supplies 7- 14V DC 50mA 
$29.95 assembled and tested, plus $3.00 postage 
and handling. MDS downconverler repairs 
$29.95 includes parts. Send diagram and re- 
quired frequency, plus $3.00 postage and han- 
dling. MRF 90 1-52.59 each, chip caps 470pF 354 
each. HP5802-2835 sub., for MA-4882 micro- 
wave diodes $1.50 each. Minimum order $10.00. 
Send money order or bank check to: NEW 
ENGLAND ELECTRONICS R&D DISTRIBU- 
TORS, P.O. Box 9587, Providence, Ri 02940 

PICTURE tube rebuilding equipment— we sell 
and buy new and used equipment. Free training. 
ATOL TELEVISION, 6425 Irving Park. Chicago, IL 
60634, Phone 312-545-6667 

FREEI Discount electronics catalog. Over 4% mil- 
lion satisfied customers! Low low prices on IC's, 
LED's, readouts, computer peripherals, audio 
componenfs, solar products and much much 
more. POLY PAKS, Box 942 REC, Lynnfield, MA 
01940 



QUALITY ELECTRONIC PARTS 
AT WHOLESALE PRICES 

ELECTRONIC dealers & hobbyists! Send name & 
address for "free catalog" & be placed on mailing 
list for monthly specials. Free technical assis- 
tance available with order. ROBERT MILLER, 
Dept. RE 2. Box 391. Bay Station, Brooklyn, NY 
11235 



SIMPLE SIMON 
PART KITS 



SPECIAL FOR JULY!! 

MITSUMI UHF TUNER 

OVER STOCKED 

REG S5**S 

SALE PRICE $19.95 



t VT1-SW 

2 CB1-SW 

3 TPT-SW 



V*fM10rUHF tuw. m«lH U£S^A5^F V9« 
PrtrtlW Circuit ttWfd erft-dnllwJ fit 95 
PC8pa4WEWtttr4r.1l.20K. 1 -K £ 5- 1 OK r 7 fiti ■ 3595 

FR35-SW RMtslar kil t^W i'.afljwMmtBpai W « 

PTt*SW P&wer innifdnm*; p» - 1 1 7VAC. mc -24VAC 
250mA K.95 

FP2'SW FantlrrTtouttE pcidWDnntim & trotH 1-tM e-tsptf' 
AI-IOKw'** £5 95 

SS 1 4'SW IC 5 \7 pctj. OiOCttf U va i ruggSst^rt I? *JL i £ hHI 



(tl 



Ma 



B C£!hSW EHetTOlyhc ctMCtlrj* tut |9 « fc SS 95 

9 CC33-SW Ceramic dfic capacitofj » WV .33 cci- J 7 k- 
1 D Cl-SW Vimblc c«ramic inmrntr ckpaciian S'-i'j pF 
|6 SCSI St 9t 

11 LJ-3'rt Cd.I \-\ 2mm l6i*H 1 e* 22*H urducUncM pr|. 

woutid and 1 >■ T3T- 1 3 lamnui toJ-oiJ core wuh fl 1i 
*>2ewinr S5« 

12 ICS-SW ICsocKols !»n inliy EoicMrtiH 5oa B-pm 4 2 ra 

14-pin Si 9£ 

13 SFl-SW Spefike-r i endDime will p'e-puncrWJ bickbaj^-d 

|f4JB 
: 4 MLS™ Miscsrainious Kil includes tVRhdwire. S-3S 4L A-32 

ssiewi. biili wira. ant lanrninali, DPDT switch 
'■u*.tna\de' aEc S9K 
WHen craef:ig all itemi 1 inru tt imai pnea n J13U8S 



STVA-1 t-jtji an|*nna 7 tflwn*n!. ?aL! ChannaH *2-W 

ii 5 dBQiin 59 95 
TSncoaxcabt* RS^SrSU— 1 1 c par loot 

Cou connvcEgri 3Dc •> 

Sp«ial UHF 75-300 UfflaitH-in^ Ifanaforrritr SMS 

Indoor VHF-UHF anEvnni ampliiiar 3Q0!! ri -oui 

'JrjBgam 519 95 

Mm arder amuunl 11 $19 95. add \(Fm in<ppmg A 

harbdhng Over £40 add 5% shipping L handling 

Call! rejidonta add 6*. far isIm !a». Catalog 

Eun>d Si 00 

Simple Simon r. l-p-ci ro n ig Klta 

116MS HaMhomij BIwJ 

Hawihof ne. Ca!i1 902SO 

Visa-Mascercharge OK Telephone 213-675-3347 










MICROPROCESSOR SUPPORT I.C'S 


WE GUARANTEE FACTORY PRIME PARTS 


We are going to become 


the largest supplier of prime 


NEC 16Kx1 DYNAMIC RAM 200 N.S. 




microprocessor support I.C. 


'S, We guarantee that our I.C'S 


These 


are prime 4116's from one of the 


best 




are purchased from manufacturer authorized distributors. 


MOS RAM manufacturers in the world. 






This is the only 


way to deliver prime parts at the lowest 




4116 200ns 






possible prices. Our committment is to offer the best price 






- 


and the fastest 


delivery to 


our customer. We give many 




8 for $25.00 32 for 96.00 






thanks to our val 


ued customers who have helped us grow. 










8080A CPU 


4.95 


2708 EPROM 1Kx8 4.50 




NEC 1Kx4 STATIC RAM 250 N.S. 




8085A CPU 


8.95 


2716 EPROM 2Kx8 7.00 


These 


are prime low power static ram's 


MEC 




8086 CPU 


99.95 


2732 EPROM 4Kx8 19.00 


for the finest in MOS MEMORY. 






8088 CPU 


44.95 


4118 STATIC 1Kx8 15.00 




2114L 250ns 






Z-80 CPU 


6.70 


4164 200ns 64Kx1 Call 




8 for $25.00 32 for $96.00 






Z-80A CPU 


7.25 


Z80B CPU 21.00 










Z80-P10 6.00 


8755 


19.95 


4050 .69 


4531 


.99 


74C925 6.95 


74LS107 .45 


74LS244 


1.95 


Z80A-P10 7.10 


4000 


.35 


4051 1.10 


4532 


1.25 


74LS00 .35 


74LS109 .45 


74LS245 


4.95 




Z8Q-CTC 6.00 


4001 


.35 


4052 1.10 


4539 


.99 


74LS01 .28 


74LS112 .49 


74LS247 


1.10 




Z80ACTC 7.10 


4002 


.35 


4053 1.10 


4543 


1.99 


74LS02 .28 


74 LSI 22 .55 


74LS248 


1.10 




Z80-DMA 18.50 


4006 


1.39 


4055 3.95 


4553 


3.50 


74LS03 .28 


74LS123 1.19 


74LS249 


1.69 




Z8QA-DMA 22.50 


4007 


.29 


4056 2.95 


4555 


.75 


74LS04 .39 


74LS125 1.35 


74LS251 


1.79 




Z8D-S10/0 13.50 


4008 


1.39 


4059 9.95 


4556 


.75 


74LS05 .28 


74 LSI 26 .89 


74LS253 


.98 




Z80AS10/0 22.50 


4009 


.49 


4060 1 .39 


4581 


1.99 


74LS08 .39 


74LS132 .79 


74LS257 


.98 




Z80-S10/1 18.50 


4010 


.49 


4066 .75 


4582 


1.01 


74 LS09 .39 


74LS136 .59 


74LS258 


.93 




Z80A-S10/1 22.50 


4011 


.35 


4068 .35 


4584 


.55 


74LS10 .28 


74LS138 .89 


74LS259 


2.95 




Z80-S10/2 18.50 


4012 


.29 


4069 .35 


4585 


.99 


74 LS1 1 .39 


74 LSI 39 .89 


74LS260 


.69 




Z80A-S1 0/2 22.50 


4013 


.49 


4070 .49 


4702 


9.95 


74LS12 .39 


74LS145 1.25 


74LS261 


2.49 




3205 3.95 


4014 


1.39 


4071 .35 


74C00 


.39 


74 LSI 3 .47 


74LS148 1.49 


74LS266 


.59 




3242 10.00 


4015 


1.15 


4072 .35 


74C02 


.39 


74LS14 1.25 


74LS151 .79 


74LS273 


1.75 




81 55 11.25 


4016 


.59 


4073 .35 


74C04 


.39 


74LS15 .39 


74LS153 .79 


74LS275 


4.40 




8185 29.95 


4017 


1?19 


4075 .35 


74 COS 


.49 


74LS20 .26 


74LS155 1.19 


74LS279 


.59 




8185-2 39.95 


4018 


.99 


4076 1 .29 


74C10 


.49 


74LS21 .38 


74LS156 .99 


74LS283 


1.10 




8202 45.00 


4019 


.49 


4078 .35 


74C14 


1.65 


74 LS22 .38 


74 LSI 57 ,99 


74LS290 


1.29 




8205 3.95 


4020 


1.19 


4081 .35 


74C20 


.39 


74 LS26 .39 


74LS158 .75 


74LS293 


1.95 




8212 2.00 


4021 


1.19 


4082 .35 


74C30 


.39 


74LS27 .39 


74LS160 .98 


74LS295 


1.10 




8214 3.95 


4022 


1.15 


4085 1.95 


74C32 


.99 


74LS28 .39 


74LS161 1,15 


74LS298 


1.29 




8216 1.85 


4023 


.38 


4086 ,79 


74C42 


1.85 


74 LS30 ,26 


74LS162 .98 


74LS324 


1.75 




8224 2,65 


4024 


.79 


4093 .99 


74C48 


2.39 


74LS32 .39 


74LS163 .98 


74LS347 


1.95 




8226 1.85 


4025 


.38 


4099 2.25 


74C73 


.85 


74LS37 .79 


74LS164 1.19 


74LS348 


1.95 




8228 5.00 


4026 


2.50 


4104 1.99 


74C74 


.85 


74LS38 .39 


74LS165 .89 


74LS352 


1.65 




8238 5.45 


4027 


.65 


4501 .39 


74C85 


2.49 


74LS42 ,79 


74LS166 2.49 


74LS353 


1.65 




8243 4.65 


4028 


.85 


4502 1.65 


74C89 


4.95 


74LS47 .79 


74LS170 1.99 


74LS363 


1.49 




8251A 5.55 


4029 


1.29 


4503 .69 


74C90 


1.35 


74LS48 .79 


74LS173 .89 


74 LS365 


.99 




8253 9.85 


4030 


.45 


4505 8.95 


74C93 


1.85 


74LS51 .26 


74 LSI 74 .99 


74LS366 


.99 




8255A 5.40 


4031 


3.25 


4506 .75 


74C95 


1.85 


74LS54 .35 


74LS175 .99 


74LS367 


.73 




8255A-5 5.40 


4032 


2.15 


4507 .95 


74C107 


1.19 


74LS55 .35 


74LS181 2.20 


74LS368 


.73 




8257 9.25 


4033 


2.15 


4508 3.95 


74C151 


2.49 


74LS73 .45 


74LS190 1,15 


74LS373 


2.75 




8257-5 9.25 


4034 


3.25 


4510 1,39 


74C154 


3.50 


74LS74 .59 


74LS191 1.15 


74LS374 


2.75 




8259 A 7.30 


4035 


.95 


4511 1.39 


74C157 


2.10 


74LS75 .68 


74LS192 .98 


74LS375 


.69 




8271 60.00 


4037 


1.95 


45 1 2 1 .39 


74C160 


2.39 


74LS76 .45 


74LS193 .98 


74LS377 


1.95 




8275 32.95 


4040 


1.29 


4514 3.95 


74C161 


2.30 


74LS78 .65 


74LS194 1.15 


74LS385 


1.95 




8279 10.80 


4041 


1.25 


4515 3,95 


74C163 


2.39 


74LS83 .99 


74LS195 .95 


74LS386 


.65 




8279-5 10.80 


4042 


.95 


4516 1.69 


74C164 


2.39 


74LS85 1.19 


74LS196 .89 


74LS390 


1,95 




8282 6.70 


4043 


.85 


4519 .99 


74C173 


2.59 


74LS86 ,45 


74 LSI 97 .89 


74LS393 


1.95 




8283 6.70 


4044 


.85 


4520 1.39 


74 CI 74 


2.75 


74LS90 ,75 


74LS221 1.49 


74LS395 


1.70 




8284 5.85 


4046 


1,75 


4522 .99 


74C175 


2.75 


74LS92 .75 


74LS240 1.95 


74LS399 


2.95 




8286 6.70 


4047 


1.25 


4526 1,15 


74C192 


2.39 


74LS93 .75 


74LS241 1.90 


74LS424 


2.95 




8287 6.70 


4048 


.99 


4527 1.75 


74C193 


2.39 


74LS95 ,88 


74 LS242 1 .95 


74LS668 


1.75 




828B 25.40 


4049 


.69 


4523 .99 


74C195 


2.39 


74LS96 .98 


74LS243 1.95 


74LS670 


2.29 




8289 49.95 




1 
















MAIL 


ORDERS 


SHOULD BE SENT TO 




HANLEY ENGINEERING 


P.O. Be 


>x 21432 


Seattle, Washington 98111 




RETAIL STORE 






Telephc 


me Order 


s& Inquiries (206) 453-079/ 


1 


1644 116th NORTHEAST 






Minimu 


m Order 


$10.00 Add $3.00 Shipping 


BELLEVUE, WASHINGTON 98005 


I > 
1 c 

1 c 

» 

H 

1 <o 

1 CO 


FORT 


HE FINEST IN MICROPRO 


CESSOR SUPPORT I.C 


s 






CIRCLE 61 ON FREE INFORM 


VTION CARD 




85 



r 



iNMOON 

£nt4oin 

SN7402N 
5NT403N 

SHJ4U5M 
SMI4Gtr>J 

SHHOJN 
5M74MN 

SN7*09N 

sinmiqn 

SNT411N 

SN7413N 

SN7414N 
SN741SN 
SN7417N 

SNM»N 
SN7421N 

5N7422N 
SNHHN 
5N7425N 

SNT427N 

SNJ42BN 
SNHMN 
5I774J2N 
SM7417N 
SN.M31N 
SNT439N 
3N7440N 
SN7441N 
5Nj**2.N 

smj4on 

SM7444N 
SNT445N 

5NI44SN 
SN7447N 
SN744JN 
SN74MN 
5N7451N 
SN7453N 
SN74MN 
SM7459A 
eWMtMN 
SNJ4JON 



ULSQQ 

74LS01 
74LS02 
74t,S03 
74L504 

Musas 

74LSO0 
J4LSOJ 
74LS10 
74LS11 
74LS32 
JIL513 
74LS34 
MLS1S 
74L520 
74L52] 
74LS22 
JiLSSfi 
74LS27 
74LS23 
?4L53Q 
HLS32 
74LS33 
HLS17 
74LSS4 
MLS40 
T4LS42 
MLS47 

HLS4I 

74L£*S 
MLSffl 
HLSM 
74LSSS 
MLS 73 
74LS74 
74LS75 
74L57* 
74LS7» 
.'ILS3J 
74LSS5 
74LS*4 
74L59D 



74SO0 

J4S02 

74S03 

usw 

H5IE 
74 5« 
74509 
HS1Q 
H51I 
74515 
HS» 
T4SH 
74S30 
74532 

Pisa 

74S*Q 
HS5I 
MSW 
745*5 

M574 
74SS6 
HS11! 
74S11J 
MS 114 



7400 



SN7472N 
SN7473N 

SN74T5M 
5NH74N 
SN7479N 
SN744QN 

5N74UN 

5N74BN 
SNUWN 
5N7419N 
5N7440N 
SN7441N 
SN7492N 
SN749JN 
5N7434N 
SN7446N 

SN7497N 
SN74EQ0N 
SN74104 

SN7J1D5 
SN74.1D7N 
SNM1C9N 
5NM115N 
5N 74111 N 
SNT41SN 
SN74123.N 

SN744XN 
SN74132N 
SNT41J6N 
SN 74111 N 
SM74142M 
SM74H3N 
SN74144N 
5NT4145N 
5NM147N 
SN74141N 
SN74150N 
5N 74151 N 
5N741KN 
5M74153N 
SN 74154 N 
SNttDBN 



^TTT 



SN74WN 
SN74157N 
5.NU5MM 

SN74I42N 
5N74I&3N 

srmuiN 

5N74LHN 
5N7il47N 

SN7417QN 
SM74172N 

SN74174N 
SMHlfeh 
SN741HN 
SN74177N 

5-IMJ4L79N 
5N74LION 
SN741I1N 
5NJ4WN 
SfrWlHiN- 
SM74UN 
SN74l»N 
SN74141N 
3N,*l£?N 
SN74153N 
SN74194N 
5M741BN 
5N741B6N 
SN74147N 
5N74141H 
SNJ4194N 

5M74Z51N 

SM74276N 
SN74274N 
5M7a21iN 
5N742S4N 
5NI42BIN 
SNM365N 
SN74366N 
SN74M7M 
5 N 743641V 
SN743WN 
5N74393M 



74LS 



74LS* 
74 L 596 
74L5307 
74LS1.09 
74 LSI 3 2 
74L&113 
74LS334 
MLS122 
ML5H3 
74L&l?i 
NLSH 
?*1_5LI2 
74LS1U 
74L51K 
74L51H 
74L-S1S 
74LS14] 
74L5JSI 
74LS154 
74 I_S 15S 
T4L5]» 
74L5157 
74LS1H 
74LSLSO 
74L£LGi 
HLSH3 
71i_5L6J 
7ILSLSI 
74L51A.J 
7iLSL£S 
74LS1« 
H LSI JO 
74LS3J3 
7*LS]7J 
7*L£l?i 
74L5311 
74LSJW 
74LSW1 



1,W 
1.19 

2-« 



JJLS193 
?*US3'S3 
MLS 14* 
r*LSl*5 
ML 5 197 
74L5EM 
MLS340 
74LSS41 
74LS242 
74USI4J 
74LSJW 
71 LS545 
74LSW7 

MLsati 

74L5?W 
74L&S3 
74L52K 
74LSH7 

MLsaa 

;iL536C 

74LS3W 
74LSI7J 
74LSJ79 

HLS» 

7JLSH1 
74LSS1 

74LS55? 
74LS3U 
HLSKS 

74LS3&S 
?4USJ6T 
"LS3M 
7IL53J3 
74LS374 
MLS3M 
■U il*. 
MLSBS 
74LSJW 
HLSCTfl 
1]L5» 
IJLS57 



74S 



CA30U ■ 
CA30UH 
CAXffiH 

CAJWSH 
CA303»M 
CAXHCN 

CA3069N 



Ml 
L39 

i H 
US 



74532* 


i.41 


74Sm 


-» 


HS3W 


.« 


HS13S 


! ^ 


7451X 


L» 


HSlJt 


! » 


MSIM 


1.W 


MSIU 


i r, 


MSIS1 


i K 


7ISEU 


L3S 


MS»7 


Irii 


MS15* 


L3B 


H5IU 


|*H 


H5IM 




MSin 




MS)B 


UH 


7+51W 


MB 


MIS1K 


J-W 


74S1K 


!,■« 


M$MD 


Z.95 


74S24I 


MS 


MS.J42 


ia 


;a-lin 


EAP 


CA3C60N 


1H 


C^30MH 




CAimn 


?JQB 


CA3M3N 


; ; . w 


CAJCUN 


i H 


CA3CKIV 


n 



74SZ4J 
HS24* 
7453SI 
MS2H 
HSSS7 
MS8I 
74&2U 
MSJtO 
74S217 
7*5?I1 
HS373 
74S374 
74&317 
74S47I 
74S47Z 
74S4J1 
74S4M 
74S4JS 
74S57B 
74S571 

74SSI3 

74S«B 
745»*1 



CASUKS 

CA11J0H 

C AjJJ.,M 

CAHMH 
CA3401N 



CD4QQ1 

ccxoca 

CCHOOS 
CD4DD7 
CE34009 
CDtDlU 

COtQU 
CD4012 
CD4DU 
CD4EJ4 
CDULS 
CtWK 
CC45L7 
CD40JA 

c-txus 

CCMQ30 

C D4021 
CCMCH 

CD4Q33 

CO409S 
CD40S 
CCH»7 

CD40S 
CCH030 
CQ*QJ4 

LCCXOW 



14* 
I L5 



CD-CMOS 



CCM04! 

CDJI041 
CCMOM 
CDtiW 
CCH047 
CMW 
GW«5 
CD4S0 
CQ4SI 

cwn: 

CCXCK 

C.D4CH 
CD40U 

cotau 

CD4«| 

couh 

CP40J5 

c&tsn 

CO«J2 
CO4073 
CD43K 
CD40» 

coion 

CD4«J 
CD40K 
CD4A1 



CD4« 
CCUUS 
CO4507 

CD*5Q( 

C«MI 

CC45t: 

cwy* 

CCH515 
CD4S16 

CEM5H 
CCM51S 
CD1UEI 

CCM6S 
CD45S 
CD4US 

cwyj 

CD4S6? 
CD4SH 

CCM7H 
CD4724 
WC144M 
MC144I0 

MC1441] 
MC144I2 
MCU4JL) 
MC344JJ 

MCE4S34 
MCJ4S41 



L4S 
l-«5 



2.49 
3.4* 
2.« 

!.«■ 



z.is 

4.H 
4 r » 



lt.» 
»-» 
2L« 
21.45 

7-» 

:*.■» 
us 
3.as 



i75 
3L« 
LM 

lis 

LB 



us 

L» 

L49 

i.n 
J] 
LB 
J. ft 
..:■> 
LM 
L79 



LSJ 

L*l 
14.9S 
W.K 
14. W 
11.4b 

4.54 
I3.» 

J-49 




Inurti both 14 And IB Bin pKkipn. 
NiTTOnvproflK pwnnilti workonclai^ 
ly idKtd ftwni.. Pin iif«igM»n<r Umii 
Into hmiSli. 

IH&1416 '4i6f.m « 44 

MOS 141A 14 IB pin CMOS m» 7 H 

M05J47J ?4 2tp<nCUOSuii ? m 

HQS-4Q 36 40 pin CMOS Hl» 7K 



# 



Vacuum Vise 

Vacuum t>i»d tighi duty 
Vi« for smjll ccimpiD-wnH 

it ruction, IK" jiwi, 5'*" 

rr*v«l. Cm b* p*mi*r#nt 
if pnitiNfd. 

VV-1 $3.49 




Wire Wrapping 
KitWK-2 

Ccnliins SViU 3-0 in'lp vaoi BO 

fMt Dl Kvmr 30 AWC whui 
Hn. Ed piKH HchpftwipffHt 
hnn in I H , 2" 3" wid 4 " llnjlbil. 

luipfHd I" froth indi. 

WK-2 $12.95 



(DISCRETE LEDSl 



V51 

4y4l 

XCSUV ,200" yellow 4/Jl 



XC5MC ,?M" clffir 
XCHR .KO" rM 
XC32G .200" gr«s*i 






.JOtf" yellow 4/$l 



MVW .OK" red 
XC209R .IS" reti 
XC209G .]H" green 
XCJHY ,1S" y«||eiw 
XC526R .lfe" fed 
XC5»C .Ufi ir iife«n 



XCS3SV .US" yellow J/S3 
XC526C ..US" 



.icjt 



■<*tl- 



e VOLT MINI LAMP 

- INCANDESCENT - 

BOa.147 Cl*ar ^S-'lM'Ji 8 fll 
50620 Redw/IEriudt&rtl 



C^r 



FtL-2 . S .3-Ocj.ct 3> f Sl 0D 



C.A.- 

Tyj»e 
MANX 
MAN 2 
MAN 3 
MAN H 
MAN S4 
MAN 71 
MAN72 
MAN 74 
MANB 
MAM 14 
MAM 3620 
MAN 3630 
MAN 3*40 
MAN 4MB 
MAIVUIO 
MAN «30 
MAM«40 
VAN MM 
MAM £660 
MAM «7]Q 
MAN 6750 
MAMtJB 
OLO304 
DLOM7 
DLCiWJ 



Common Anucs* 

C.A.-red 
5k7 CM.— fe-S 
CC.-red 

CrA.— amen 
CC.-gT«n 
C.A.— t*tt 
C.A.— fed; 
C.C-fe-d 
C,A— yellow 
C-C— y*\tow 
C.A_— ortna* 
C.A.— oring* ■ I 
C.C.— onnge 
C.A,-— orange 
CA,- ofange—OD , 
C.A.— or#nge " E 
CC-— orange— DO . 
C.C,-or«.nej*± J 
C.A,— orange 
CA- rid -DO 

cc-wd 1 1 

C.C— red 
CC-- or*nga 
C.A. —orange 
CrC— qre«n 



DISPLAY LEDS 



C.C. —Common Cathode: 



Price 
2.95 
4.K 



TVP* 
OLGS07 

OLIO* 
DL707 
DL73 
DL74] 
DL7*6 
DL747 

8L7» 
LOW 7 
DLOElfi 
DLJJH 
FND3S* 
FND3M 
FND46J 
FNE3rU7 
HD5P-i*3L 



Polarilv 
C A. —green 

C.C— red 

C,A.-r*d 

C-G--r«d 

CA-fill 

C.A,— red ■- 

C.A.— red 

C.C.-rid 



l.S 

1.49 
L29 
IM 



enoe 



"-■orang* 



C.C.- 

c.c- 

CC. * 1 

C.c! (FMOS001 
C.A. {FND5ED3 
CA,- red 



HD5P-J*<I3 C r C,-red 



«C2-?7S3 
ME-J7M 
50t2- 7X0 

WB-7JC4 
4N3t 

LET-1 
MOCJD1B 



.4» 



C.A J ,R.H.O-— red 
C.C. f R.H.D.-T«l 
4K.7igl, file. PHD MO 
4*7sql.aig. uHD ,U0 
Over nee. chat. (;.l) .KHt 
F : n q t o Xir Ao r Dote- 1 so i , 
PtiOto Xititor Opi 3 - 1 Wj I . 
DptJC4lly Isol.TrEacPrivei 






SOCKETS 



RECEPTACLES 

Test W7 ^ Sockets 

ZERO INSERTIOM FORCE 



FirtNo. Pins Price 
214-H39 14 elfi J,» 
745 '1140 J6 pin &.15 
2LJ-JWS 11 pin j.BS 
220-1342 20 0ln t.« 



* Nickrjl Boton Plating 
*Q„R PSF Plastic- Body 

* For teittng ICi 
Part No. Pint Price 
222-3341 2 pm 3.ft 



ZM-3AH » pin 9.n 

221-3345 3 pin H.« 
24A-334« 40 pin 12.95 




LOW PROFILE 
(TIN} SOCKETS 



SOLDERTAIL(GOLD) 
STANDARD 



I pin sg 

14 Otn SS 

15 p -n SQ 

It pin SG 
24 pin SGL 

II P ■ n SO 
36 pin r. t. 

■'■'■ i 1 . ■■ SGj 



■ NtElcel Etoron Plating 
^G,F. PSFPfKtlcBody 
' Wirt Wrap Contact* 



Part No 


Pirn Prie« 


2.LEOHJ 
2LJ-3KW 


1* pin ».ra 
IS Pin 9.H 
11 Din J0.9S 

29 pin :: ":■ 



Part No. Pina Price 
232-3VK 22 Sin L2.B 

2?4-3»7 24 pin 12,75 
321-3641 21 p|n LJ.K 
24HBH 40 Pin 1S.K 



ff 



SOLDERTAIL 
STANDARD (TIN) 



14 n.i", 5T 
16 pin St 

It Pin ST 
24 Pin ST 
21 p|n ST 
3£ oln ST 
40 pin ST 



I 
t Pin 
30pm 
14 pin 
3£ pin 
J* Pin 
20 Pin 
&pln 
it pin 
Zt pin 
J&pm 
40P|n 



WIRE WHAP SOCKETS 
(GOLD) LEVEL #3 

1-J4 25-49 SO-103 



WW M 

WW .7* 

WW JR 

WW .41 

WW L» 

WW IM 

WW Lit 

WW J..*f 

WW 244 

WW 2.24 



1/4 WAH RESISTOR ASSORTMENTS -5% 



ASST. 1 5 ma. 



10 Ohm jsahir, is Qn^ ]| Qhm 22 Onm 

27 Ohm 33-Pnfn » Q|im 4?QMm M Dhm Wpce, $1-95 



ASST. 2 See, 



£1 Ohm C Qhrri 100 Ohnm 120 Ohm 350 Ohm 
110 OhmKH Ohm 210 Ohm 330 Ohm 3*0 Ohm 



sopc*, SI. 95 



ASST. 3 


5h 


4/0 Onm 560 Qhn 

1-2K UK 


t» Onm IM Ohm 
E.tK 2.2K 


m 

2.7K. 


EOpci 


$1.95 


ASST. * 


Baa, 


J.3K 

UK 


J.5K 

LOK 


4,*K 
I2K 


5.IK 
1$K 


CJK 
ItH 


50pc& 


$1.95 


ASST. G 


5«. 


DK 
BtH 


2JK 


30K 
■ZK 




4JK 
120K 


50pcl 


$1.95 


ASST. E 


Gh. 


1MK 
3MK 


1I0K 
4 TDK 


S40K 


J7QK 
CBK 


330K 
t»K 


SDdcl 


$1.95 


ASST, 7 


Stt 


IM 
MM 


1-2M 
3.3M 


LSM 


LIM 
4.7M 


2.2M 
5 r fiM 


Npn, 


$1.95 



ASST.8R 



ncludes Resistor Assts. 1-7 1350 pes.) $10.95 ea. 



S10.00 Min. Drd.r - U.S. Fundi Only 
Cilif, Risid.nl < Add 6% Stl« Th 
Poiti^. - Add $% ptuf S1 1 niuf ind 




Sp*c Ell Mil - 2.5J 

S.nd 52f Poix*s* for your 

FRES 1481 JAMECO CATALOG 

PHONE 

ORDERS 

WELCOME 

W15) 1924017 



ameco 



ELECTRONICS 



MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD. BELMONT. CA 940D2 
PRICES SUBJECT TO CHANGE 



Pen ISId. 

704IIPJ 

704SEV/KH* 

7J0SCPL 

JlfiSEV/KIE* 

710JCPE_ 

7J07EV/KH* 

71HCPL 

7117CPL 

TaOllDR 

noiipa 

TMSEV/Kll- 

720SCJPE 

73flSCEWKilt* 

TSQ/AIPD 

TMIAEV/Klt- 

7201 1 PI 

7209 IP A 

7235 IPC 

ttlSEV/Klf 

TZltAlJI 

72JfCI3l 

72UDFPI 

?*|71J[ 

T2UCIJI 

7324IPL 

723tAlJL 

72»AeV/Kll' 

7240 1 JE 

7342IJA 

7250 1 JE 

72COIJE 

ifSHlPA 

7U6IPD 

7*11 BCP A 

7I12BCPA 

7UJBCPA 

H31CCPE 

7S41CCPD 

7442CCPD 

M60CPA 

HOlCCPD 

«4tCCPE 

tOCtCCru} 

eucPA 

J212CPA 



Function 

CMOS PreclHon Tlrrrtr 

Stopwatch Chip, XTL 

VH Digit A/D (LCD Drlvii 
it. Circuit DiJfU, Dltplay 
W> Dlf II A/C [LEO Drlvei 
IC, Circuit B5jrd, Pllplay 
14 Digit A/O LCD Dll. MLD. 
J 'j DJgilt AVD LED OH. S'LD. 
Low Battery Volt Indlcaitor 
CMOS LED StOpwettfi/Tlmir 
Stopwatch Cnlp.XTL 
Tone Oan*f aiof 
Ton* Generator ChJp, XTL 
OKlllltOr Control Ear 
Freg. Counttr Chip. XTL 
Seven Decade Counter 
Clock Cener*1or 
4 Furtc CMOS Stopwatch CKT 

4 Func- StOOwatCh Chip. XTL 
tDlfllt Ltnlw, Counter CA 
I-Dlgut Freq, Counter C.A, 
t-Olglt Freq. Counter C-C. 
4-0! fit LEO Up/Down Counter 
B-DhTll Un| Vn LED Oriwt 

LCD 44 OlglE UP Ciurtl.r flP.I 
t-Olffit Unlv, Counter 

5 Function Counter- CMp H XTL 
CMOS Bin Prog. TltnsrVCO'Untflr 
CMOS Dlvlde^Py-St RC Timer 
CMOS SCO Prpg, T| mer/C Otmter 
CMOS BCD Prog. Tlmer/Counter 
CMOS Si Timer [Iplnj" 
CMOS 556 Timer (H pin} 
CMOS Op Amp Comparator 
CMOS OP Amp ExC Cmvr, 
CMOS Dufl Op Amp Comp J 
CMOS Tfl Dp Amp Comp. 
CMOS Quad Op Amp Comp 
CMOS Quad Op Amp Comp 
Voltage Converter 
Waveform Generator 
Monolithic Loaarithmic Amp 



>v 



L4.« 

22. r A 
Lt.K 
34.H 
kS.ff 

17JS 
2J9 

hm 

itM 
5,15 

t.s 

fi.M 
11, U> 
17.95 

3.95 
13,t5 
19-tl 

a.co 

ISM 
21.99 
11M 
10,46 
13.25 
3L94 
74.46 
4.95 
345 
E.OO 
tJe 
1-45 



2.20 

WV 2,25 

SMV 2.95 

SMV 3.96 

LOW v J. a 

1BMV 740 

UJMV 7J0 

2.45 

4 f S8 

21^0 



SOppm Bind -(3 AP Volt tte'. Diocra 2.50 
Volt Re f/ 1 indicator 2,50 

volt fler/ indicator auo 



74CW 

'1C02 
74CO* 
74C0C 
74CI0 
74CU 
74C20 
74C30 
MC42 
7IC41 
74C7J 
74C74 
MC1S 
74CK 
74CH 
HCiO 
24C9J 



1JI 



74C»5 
74CI07 
74C151 
74C1S4 
74C157 
T4C150 
74C3C1 
74C16! 
I4C1S3 
74C164 
MClrt 
74C174 
J4C1H 
74C1« 
74C193 
74CIH 



74C 



3 r 54 



LM0002CM 6,15 

LMI0CLH 4 JO 

LMIlCLH 4.75 
L.HH70-OH *,« 

TL073CP .79 

TUJIJCP 1.39 

TLOMCN 3J9 

LH0012CD K.B 

TL012CP L19 

TLOMCN 249 

LHODMCD 3M0 

LVSKH .41 
LM3A1CM/H .35 

LM302K 1.95 

LMJ04H 1.95 

LM305H .49 
LM307CN//H .45 
LMZMCfJ/H i.OO 

L.M3QJH I.H 

LM3WK L35 

LM3L0CN L75 
LM3I1H/CN ,90 

LMJIJH 1.41 

LM317MP J,JS 

LMSJTT L7* 

LM3I7K 3.96 
LM31tCN/H L95 

LMJI9N 1,95 
LM330K-5 
LM320K-12 
LM3SOK^15 
LM120T4 
LMHOT'U 
LM3S0T-35 
LM323K-5 
LM324N 
LMB9DJ 
LM331N 
LM134Z 
LM33S£ 
LMU62J 
LM337T 
LM337MP 
LMjJtK 
LM3.HM 

LM340K-5 L35 

LM34QK-12 1.35 

LM340K-15 1.35 



1.3S 

LJ5. 
3,36 
1.25 
1 ,25 
L25 
5.46 



3-95 

LPO 
1.40 
1.75 
1.15 
1.15 
C.95 



LINEAR 

LM340T4 1.25 

LM340T-12 1,25 

LM340T-L5 3,25 

LMMIP^S .75 

LM34IP-13 .75 

LMJ43P-15 .75 

LV5HP-5 M 

LMH2P-12 m 

LM342P-15 A 

LM34tN US 

LM3SSK 

LFSEN 

LF353N 

LF3SSN 

LFJ56N 

UMJ5tM 

LM1WN 

LM37DN 

LM373N 

LM377M 

LM3I0M 

LM3IIN 

LMJ12N 

LMJUN 

LM3KN-3 

LM3I7N 

LM3*3N 

LM»?N 

LFfliN 

LM3MH 

TL4MCM 

TL4HCP 

NE510A 



5.75 



4.+) 



2,45 



MES29A 

NE531H 

NE53SH 

NE440H 

NE544N 

NES&flA 

NESEAV 

LM5UN 

NE564N 

LM5«N 

LM566CN 

LMS62V 

NE570N 



E.K 
4.45 
3.95 
B-D0 
6.00 
4.95 



74C22J 


IM 


74C240 


i q 


74C244 




74CJ73 


urn 


74C374 


?•* 


MC»E 




74GKU 


lJa 


74C9II 


It -n 


74C9I2 


if-", 


74C41S 


1 f--'< 


74C9I7 


\z.-n, 


74C922 


i.4 


74C4J3 


| M 


MCS25 


.' M 


74Cf» 


TM 


•0C96 


;■* 


•0C17 


Jt 


LMTuTH 


7n 


LM703CM 


H 


LMTtHN 


H 


LM71EMM 


,M 


LM711N 


.79 


LM7Z3N 


M 


LM7J3N^H 


I.LO 


LM733N 


1 |l 


LM741CM 


M 


MC174SSCG 


MO 


LM747N/H 


»J1 


LM741N/M 


.59 


LM1014M 


? m 


LMLHOM 


1 H 


LM14«CM 


Jf 


LM1411M 


1.» 


LMI449M 


1 ^5 


LM14HN 


1.95 


LME5S6V 


Ut 


LMUCON 


2.9* 


LMU77N4 


3,76 


LMlltiN 


3,20 


LMltMN 


1 B 


LM20B2T 


IJH 


LM2tnP 


ZM 


LMZ1TIP 


us- 


LH336P-J. 


:.z-: 


LM31I9N 


I H 


l ht3HDN 


M 


LMJWECN 


iM 


LMJ4HM 


' l.« 


LMJjUn 


1 .45 


LM3915N 


Ltd 


LMJJ1SN 


LM 


RC4136M 


125 


«C*ISLNB 


1 H 


RC4194TK 


LUi 


PC4195TK 


%M 



KI34429 
l. WJXA 
ICLH3IB 
. M13HW 

L-M1.3S00N 

751BN 

75450N 

75451CN 

nVtSQ 



CAPACITOR CORNER 



Value 
30 pi 

:2sr.r 

47 or 

too pr 

230 PI 

470 Pt 



5fl VOLTCERAMEC DISC CAPACITORS 



E-9 10-44 100* 



1-4 10-93 : 



Value 
.OOluF 

.D047UF .« .05 .05 

.oijuf' .c* .« ,r» 

.022jj;F .09 .07 .OS 

&17UF m .07 ,0£ 

,3*£F 45 JZ ,10 
100 VOLT MYLAR FILM CAPACITORS 

EDlmf .12 .30 .07 I .0Z2rnf .13 ,11 .01 

,0O22mt 42 40 J7 J4?mT Jl Al ,13 

0O47mr ,12 40 ,07 J mi" ,27 .23 .17 

BJmf .12 40 .D7 | .JJmf JJ JJ J2 

+20S DIPPED TANTALUMS (Solid] CAPACITORS 



AfbV 

-IS^JSV 

■ .- - 

. 33/36 V 
.47/35V 
.6I/36V 
3^/35V 



1.5/35V 
2- 2/35 V 

3.3/25V 
4.7/SV 
«.t/»V 
15/26V 

lavtv 



MINI. ALUMINUM ELECTROLVTIC CAPACITORS 
Axial 144 LCO-ib 500+ Ridill 1-H 1DO+99 5004- 

.47/50V 
LCVHV 
J-lflOV 
4, 7/25 V 

m/av 

1075OV 

za/aav 

22A0V 
47/25V 
47/50V 

220/24V 
220/5OV 
470/3V 
1000/UV 

2200.06V 



.41 47 J4 



.47/25V 


.li + li 


.47/5QV 


,1« .M 


L.t/3tV 


.15 .13 


L&/25V 


-1* 44 


I.OjWV 


47 .15 




.15 -U 


4.7/25V 


.15 .14 


4,7/SOV 


47 44 




.15 .13 


31WSV 


.If .14 


;o.-i;jv 


.17 .11 


47/50V 

100/16V 


.J6 .21 
,21 .17 


1O0/25V 


.25 11 


103/S0V 


,37 .» 


::;.lcv 


.25 :2i 


470/25V 


.35 .31 



86 



CIRCLE 19 ON FREE INFORMATION CARD 




Clock Modules 



12V DC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS: 

* Bndaih tu'.Of I PC*:* 

* Afnr-mirkit *uto / 

■ Airc.rp.1t rr,,v me Clkl. 

* 12V DC bpar. ntt-ru 

* Pon^bla/battary 
pOW*rid Inttrumntl 

features Bngh! D.3' 1 [K«r. duel ay. Internal crystal li ma- 
bate, ±0.6 l*c,/dlY »rau r. Auto-, due lav brigh rum og n lrd I 
logic. Otlplav color filterable to blue, blde-gr e«n, prccn ft 
yellow. Cgmfl1*«r-|uri *dd fwitth«iTid lent, 

MA1003 Modulo S16.95 



CLOCK MODULES 

MA1Q33 -V Low Con Digital LED Crrjefc Moduli 8.95 

WA1Q2G .7" Dig, LEDAUrm ClKk/th«mo(ni!tr 18-95 

rw A5Q-JG 3" Low COit Digital LED Clock/Tlnn*r 6-9& 

MAI 002 .5" LED DiiplaV Dip. Clock di Xformer 2.95 

TRANSFORMERS 

1 02' P20 X f e r rn« r 1 a r MA 1 023 Clo* k M o 1 u tei 3. 49 

102 P22 XTormir for MA1026 Clock Mcduiii 3 49 

1 D2-P20 Xfof m«r for M A503S dock Module* 3,49 




8 OHM SPEAKER 

254" - 8 Ohm - .25 watt 
S125ca. 2/S1.9SH. 10/S7.95SI. 




BATTERY HOLDER 

•Holds 2 ej. Ccellj 

•Aluminum Case 

• 5" loads 

$ .45 each 10/S3.9S 



■^m 






BATTERY 
HOLDER 

• Holds 4 ea. C celts 

• Plastic case 

• 9" leads 

$.49 ii. ,0/54,25 



EPROM Erasing Lamp 




- Erm 2703, 2710, 1 702A. 5203Q, 5204CL etc. 

• Eriiei up 10 4 eh ipi with] n 20 m Emit *l 

• Mammm constant expo turf dhttaneoof on* inch. 

• Sp«ciilconduAn*fo«mliF>irtlirnifiS1*liUt>cbuild-LiQ'. 

• But.Mn i*fety lock to prevent UV txpotura. 

- Compact - only 7-o/B" x 2-7/6" it 2" 

• Complete with holding tray for 4 chip*, 

UVS-11E $79.95 



JOYSTICKS 





JS-5K 
JS-IOQK 

JVC .10 



5K LInnr TlP.r Pn« 55.25 

100K Lirmi TilwrPou S4.95 

40K (2} Vtdvo Conlroll.r in uh , . . S5.95 



6-Digit 
Clock Kit 



MICROPROCESSOR COMPONENTS 




• Bright .300 ht. comra. c»th- 
ode d lip lay 

•Urn MM5314 clack chip 
•SW itch*! for hours, mlnut** 

and hbtd moon 

• Hn. eai.lv uiwab.a u> 20 ft. 

• Simulated vialnul Cat* 
•11 5 VAC operation 

tlJor J4hf. operation 



•Sift: sit" x 3-1/8" 



JE701. 



$19.95 






JE215 Adjustable 
Dual Power Supply 

General Oettription: The JE215 ii i Dull Power 
Supply with indapendeni; adjuiisbla ppiitivo and n-ega' 
tivt ouiput vulugtt, A separate adjustment for each 
of theiuppliu provides the user unlimited applications 
(or IC currant vuhige requirements. The supply can 
alto be used as a general all-purpose variable powtjf 
HipplY* 



ii 



S06QASB080A SUPPORT DEVICE* — 

h* cmj ' 

pl-UM 1-fM lnfli.:/O u rp.„i ] 

C«JJ* iVIfl* Icy IflH.rupE Central I 

ZHiA 11-Dlml Iuhy*1 Bui cn* 1 

Jt*jji deck a* <Hf J I Of / &ri-"r ] 

SPfiH Bii Owhrar 1 

3^HI lyi:«T CflrErollarnUn Driyw < 

3 PUB S* 1E1™ CQ*KK»ltf J 

N«W I/O ExoatHMi '4- 41 Eartti 1 

MU3H Hjj r*t*i roiUBtfi C«nwn. CIirhji'I H 

3M31I Frwf.Ccnuiv ■ l r0 4UlAA<'l I 

3*1*1 ft* Ii Elr.*4 Tm.1 M 

9*tW PfB4- riilpniral I/O IPP1] 1 

^■^■t ^| lrH-i u p!-:;ur>s H 

DfVSj rtirt cm £ e(Mhol!*f « 

D**tD >•««. K*VB*>ra^kcalav UnEiifaoc Jl 

Oclal Bui Ittilm 1 

Sy.tlnn TrmlAf Cl#m*m t 

ID: 0l'Dl4tK.tlcn*> P <■:*,»*■ ] 

I Q I H D"i:i-;»n P.;i,r.i- 1 

*-»i.| •■■Dii«Hsni» m*tt\T*4 ] 

0SO0/6AD0 SUPPORT DEVICES 

mpv V 

MHJwltl«CI«l1t>4R«M B 

..■£■■ I =-.!i: . ■■>,-■■ 4 

PnHiiE>ti«ial Iniar. Abidi (4CB»> 

PrlEtFllT 'ntMTUBl Cgn1rq.l!»r H 

IZJH.I.-WH ROM (MCHAKVI, n 

HCWH* *iy«w nnnvu- Cwm. iUjBlvr I 

*-*;ir,: 5* ncf.ro n p y1 x«r'«4 Otl* A44C1TT I 

MC4H4 M*b?-l 0<tll4l MODEM 1 

MCHtKi Oiua«jMii(iBkji.Tnn]. |UC*TK) 
-MICROPROCESSOR CHIPS 

JWjWCt HPu |MV,j*dM| fJMHfJ L 

JB* l.'K'JI CPU I M K jik?-i -<l | i-M H,-J II 

C0>f>IMl CI*U £ 

Mb mpv 1 

H"jW*»IAOC C Pij *■ B-i'. i :■ t ■ |C tj™ . 1 ■ n-.p (i i +bi j I 1 

MC3VKQ ». Mi .,„.:':. :1 ((-,1 : UfU: MlT'.fi> I J. 

IrltWIM HPU » q I llM'i:) ) 

IP4SMBM4 CPU ai^.Ciicl(HiK35Jl*tHA'.is L 1 

lFn»WM-l liPyfWB^.HAM! I 

IrMTHH-Wl C»U-*« ByE« AAM J 

CPU i-f Q*i'C M'Lrc irM.rprOrr ] 

CPU 1 

CPV-M-1'!. 1 

M»U— li.an i 

-SHIFT REClSTERS 

UMKCH lu*i S il-i DytUTilt 

MtflHH Dull W-fll-l Cn/nMnk 



ZHrBIt Oy f l-r ic 



h*i«i3-Bi1 iUlrc 
&u4> LH-*U *ttl«t 
ili Sh Crynuntf 

ISJi B-l Dvnimic 

Dun a*, in shije 
om»in suiv 

OL.il H&pn H*UC 
Ouaa B-BIt XKal It 
i i r. : I J j* H r 



DATA ACOmSlTlON^ 

AFHfrlCM UnJnrMi A«ifrt Fdllw Ufc 
■ ■' i.\ :c.. ~s.-..(r. T»fli _l- pjii r ittM 

^rTLW-lCJ T«l«fi Tsni LB* r>i« F.tLir 

Svaar Oiin. □• Jtm 
c?»t;*ni trnmrnt ! = -.■■;■ 

T*mp*r*Lul* Tr-«iqfnilU# 

JF ET Input Op Atrp 
SimpL* 4 Mtilti Arr.Blilurl 

Tnnp.CMi».ft*t. pltf. IJwu/Cl 
ADCDBILCN III *,-□ C*'.rt'lrr [9 LSBI 
DAC»aLCH «-Bii D/A C«r>nr:>r rt-J*K L'n.l 



MWJJiJji 



HllfJM,lHtl 



DATA ACQUlSITtON {CONTINUED) 

ADCWiCCN i Bii AyO C6f..«r;*. |»-Cf. m«ui ] y 

ADCEalTCC l<f II AjOCan-irlir |1* ch. Uultl.) 1A 
DAC1HM.C: M J* B .r O/A Co n f Wife. C*mp. CUBV1 LI 

OACHHLCh -V|iiD/ACa.n..UHiroi, tflmp. (ftWll I 

OACWW.CH L>-BIE EVA C^i^rE'i 4AJ4« UM t, 

DACJdHi.CN :>li:3.-ACui.ir;t'lJ.»,.|i: I 

DACUSLCN iiJBHO'A ConMrSpr H.JTill.1^ ; 1 

t&tflHh lthw«, U vl [L»l(.*r L 

»vt»|j ac. BAUDUART K 

RAMS 

ikH n*. i luik L 

IMJ lt*P-.| Oy",rn , L 

EMpMl Nt-^fUiK 1 

IKT lOHirl Si J": I 

HlH HHaI Si*!--; L 

Jill 4IMI, Wttf BiaElC 1 

im asxM n »eh mdi 4. 

Zll* JV>1 lEaltc pHrn 1 

tlHL iBfUt >l«tC **3n, LV- tm, E 

illlt I JW.i StalK Bsni. Tr, 

riUL. I iBHitf llilic ar*n.j- i_o* Po-rar t 
1111 |)>,HL. ] OvnaMJt Wkti cn.r> vt - m,. E *d | i 

iJ|R>i-4|LIPEMH] HK.DvniJnif.MAn |uumri*) 1 

4 Mi Mni 0»iwe B»i 44 

■Ht-LPlK nxi H 

■Mt (EiEK J 

*■*■[ DvfiHnk ' u >< a 1 ChKfH*u 

;*.xj. OynimiL 

■HtHk Dynunk 4 

UIDJW-f (J-LUi HK Dyrtnic I'jwni lufCriHtC-]! % 

VWHUJ-IA If. Dj.n.J«nHlr>wiiiiiiHM.W-!L,T>U| i 

MW1W(*A.T( HcinMD.il.- i)l .. -1 1 . q PlKinr * 

UiPC4M/MK«Ki An Oyn+mk H-pIn 4 

rMJUE444HL. 4K -^-.i< -t 14 

rMMHi I334HI InUHh 14 

PRQMS/EPRDMS 

|.*CA JK UV KiiiDIi PUDM Ii 

iKa ikiipmOu i 

TMi37H UK £PHOH C-iV. t*V, ■ :rv) ll 

7rMinE«>t»WJTI JIK EPROM (Vipr 'IV) U 

.'.'i?lnl.,[lMJjtl 1,'KCPHOM u 

1« JK EPPOM [4ffini] [antiE* <«V| T 

L'£:aiJHE,LU| tt-IPnOM iC-Mn Cpll**tor] 4 

■HH4 4Crpli □ pl *r i-HejI.' Jj 

USJllliiSJHh ],'■! Tv iiiii flisoui J'rlu.'.i t 

IHIH 4X PROM R 

ROM'S 

?:■ I ■■■:«'! <JI Cniri-nr i aarHEilor IUpp«r LjIc> 4 

MJJClOJll CnaritEir (Jmn^i). ii.o.n Cintp 1 

JUth i..|iiij..!i< t';irn ji'jj. 18 

MMIIHN XH-BJI Run Onlv hurMn I 

«M0S READ ONLY MEMORIES 

MCWM'irjP mxt*l ASCII Hilll«d wAlraalt II 

in-l<; F.di-i '.;rr.i 4 PkTpnt II 

I : I . \'. '■ .■-•■£■■* C i< ■■ ! ral Cbic Can, [1 

MICROPROCESSOR MANUALS 

M -US UHl Hinml ) 

U-CCipMH ..■>■' Mmun i 



POWER CORD SALE 



IF4SimM-l 



■SPECIAL FUNCTION - 

Dual MQ*> C '«■". Drinr fl4 



FlOUPy Dlh C*(VtrrJ|4-F 
C»mniuiilti(*iii Chip 
'i'".'M-«iu:i fElil -■-! Cfsdl 

xi'VgjiKnHi lid ni i ib.4 CI«CK 

iJituL^rtl,. *i;n U-D.)ii PAM 

iip OirccE LED 1 Out* 
UH **cr«flHi™J!w wlln (4-E1*|il HAM 

i PlrKl UEO £Jn«« *.'N Buit im 
M *:.»! VAC r-ijof Qj.v.f )J*iDinptj.| 

-TELEPHONE/KEYBOARD CHIPS 



C«51 ClmcK OinaraEar 
KtypHjiarfl Cn«D4pT PH.k#yi] 
KayppirP En>EM«r IM >tjij 

'-■VkQard rr (t ] h r [U h<jy,] 

K«yr»t>ira (.nemi [» k* rl i 



«rl*I.K-y* 



|l K«VBW 




ELECTRONIC TOY MOTORS 







r 


,*,t * 


l Cntl4(ri 


IttTIC* 




3PU4I, 

•Banui 

Ol 1* 








AT MAhitPuai liiieum^f 


IMpj. 


,, ._„ 




c TpV' 




-riw 


□F^" 


**-if-i 




15 »□ 


19 


1 MO 


0» 


ir» 


!M 


a:<:o 


1JD 


S'O 


3 3^ 



;™?- a "k MABUCHI RE280 S .99 each 

1-3 OH Lprvfjiri 



,10/57.50. . .100/S50.00 



GLOBAL 
SPECIALTIES 



EXPERIMENTOR 
SOCKETS 



FEATURES: 

* AtliuiiibH rtgultitd powaruuppllai, 
pot. and riafl- 1-2VOC to IsVDG 

p Ptuvar Output L*kCh tupptvl: 

SVDCC GOOmA. 10VDC • 750mA, 

12VDCO50OmA, *no 

15VDC* 175mA. 
■ Two, 3 'nrrjiinil aui IC riguldiori 

with tharmiil ovarload protieLlsn, 

* Haafiink raoulaTor cooling 

* LED "on' h inuicaEar 

* Prkniad QoirrJ Conifuctmn 

* 120VACinpui 
•Sfra; 3V2"w>: S 1/16'Xk 2'H 

J£2lb Adj. Dual PawrSupplyKlttBiihownK - $24 95 






(Plcori not ill own butfimllir in construction to ibov»] 

JE20DH1J. Pd-^tr Supply Kil 15V0C. 1 impl , . old 95 

JE205 Anipior Brd. |tg JE200I i5.i9 & 1 12V. *1 2.95 

JE2 1 Vir, Pwr. Sply, Kl t, 515VOC, to I. B.m P - *1 3.95 
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QtviciV Test 1 

Sockets 
& Bus Strips 



■ t- :■: 
- — : at .ii 

> cEihi 
r QT47I 
I DT1H 



It 111 
11 EH 
Btll 

ni .■: 



410.00 M In. Ordv- U.S. Funds Only 
CAIif. Rttidanif Add &S Sain Tax 
PoitlOfl —Add S S ply s S 1 I ntu rtnc* 




Sc-k ShHlt - 25*! 

Sand 5-2*; Pottao* fof your 

FREE 1981 JAM ECO CATALOG 



PHONE 

ORDERS 

WELCOME 

{4151592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355 SHJOREYVAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 



342412 
1-0 10.DB 


100 


.35 .16 


i! 


362-812 
1-8 10-BS 


ion 


.39 .35 


.30 


473462 


190 

35 


458*28 
l.S 10.BB 


100 


,4& .45 


.as 


tsMoa 

1-9 10-99 


too 


.50 .55 


.49 



= 1' ... 



AG and DC Wall Transformers 




to N ^- 



200 

AC 500 

AC 1:000 
AC! 700 
DV O200 

PC :>0i} 



in PU* 



117V/A0HJ 
117V/t30H» 
1 17V/B0HI 

i nv/eoH: 

117V/fiOHt 
120V/aOHt 



Ht i*fc»r lr*< *l AC *r 



Prica 

t4.BS 
IB, SB 

<09B 

■S3. 25 
S395 



__ Ou tput 
12 VAC ?5DrnA 
1 2 VAC BOOmA 
12 VAC 1 amp 
VAC t.7 amp 
VDC20QmA 

a vdc BoQiYiA 



CONNECTORS 



0QZ5P D Submrninnir*. Plug S2.9G 

DB2&S DSubminlBtu"! Socket S3.S0 

DB5122G Cov*r far DE25P/S 51.75 

23/44SE P.O. Edo* 122/44 Pin] $2.96 

UG88/U BNC Plug S1.79 

UGB3/U BNC Jack , - - $3.70 

UG175/U UHF Adapttr S .40 

SO230 UHF Panal Ricp .,.,.,.,. £1.20 

PL2&U UHf Adaptvr S1.00 

PL253 UHF Plug Sl.00 

■IJG2&Q/U BNC Plug Si. 79 

UG1084/UI BNC Bulkhead Hacp $1^0 

TRS-80 
"I6K Conversion Kit 

expand your 4K TRS-30 Syiti-m to 1€K, 
Kit Coma* complatt with: 

* m. MM52GQ |UPD4T6/4116h 16K Dyn. H*mi ( a NS| 

* Dooumtntatian for ConvtrtiOn 

TRS-16K2 -1S0NS $39.95 

TRS-16K4 ■ Bore $29.95 

JE610 ASCII 
Encoded Keyboard Kit 

The JFGTQ ASCII K*ybciirrj Kit can Da lnt*rfac*d Into 
nun *oy computaf ivet*m. Th* kit eoniiji cjempHna. 
With an Induitrial dtbo* kavboprd iwiich ptwimbly 
(6I-k.*v*J. iC'i, iDnkptj. cdfiniE'.fli, *laeTion1e Mtnpa- 
ninu and ■ doubla-lldhttl □nntad wiring bourO, Th* 
kayboaro «i#rntHy faquhrat. *5V *P 150mA and —12V 
9f- 10 mA for optraTEon. Faaiurai' 6-0 kays g*n«rat* th* 
124 ch*rect*ri, uppar and lowar t*ia ASCH «*t. Fullv 
buHlarnl. Two uMr-d*fin* kev* provided tor cuitem 
apollcatlont. Cam lock to* upporcPii-aiMy alpha charac- 
t*n. Utllliti b 237C (flD-pini aneed*r rtad-onlv mamorv 
chip. Outcuia litol-:Iv compailb I a with TTL/DTL or 
MOS logic Mttsyt. Eny Intarliclng wllh a 10-pln dip Of 
1 tl-r.-.in atfga cannactdr. Si:* 3H"H x t4Jt"W x 0K"D 

JE610/PTE-AK jrigLVKKlXi ...$124,95 

ICCln 1/;. SJ-Key Keyooaro,PCB04rfl, * _- __ 
JtblU Kit a Componinti [no ca«), , . . .> /y*y& 

K62 U-Kay Keyboard IKvyboird only] ... $ 34.95 

DTE-AK [eaM-onty-.3h"Mxlf'W3f*V l ."Pl$ 49.95 

MJJtAA JE212 - Naoativ* 12VDC Adapter Board Kit 
ZNEWE? for JEGVO ASCI I KEYBOARD KIT Kit' 

■Trvw^™ Provjrj4g-i2VDC Trom incoming 5V DC . . IS. ft 

JE600 
Hexadecimal Encoder Kit 

FULL B BIT ^BBk \ 

LATCHED OUTPUT ^K jj^ \ 
19 KEY KEYBOARD ^^ * ^*^^ \ 




The JE0Q0 EncoOa* Koyboard Kit p rovudea t wo aapirat* 
hexadpeimal dlrjltl produced Irg-m wquontial 1t*V entriel 
id allow rjiiic". programnnlnB for B bit mleroprO<:*44or 
or Q'lQit mamory c.remiii Thraa a u"-cJ>i Io ni I k*yi ir* pro- 
vided for u*er ooerationt with one havEnu a PlitBbl* 
OutpLiT. ivpilab.e. The uulpujs ere Iptched and moni1pi*d 
with LED raadoLiti. Akio Lnelud*d It e k«y *ntry ttrob*. 
Fa*iur*i: Full Obit latched output for m Icrop rociruor 
uiej, Thiea um-Liilini k*yi with on* baing biitabt* 
opareilon. Qaoounc* circuit provided 1or ell 19 k*y*- 
9 LED raadciuii to varify antflai. Eaiy InMrfacing with 
standard 1& mn IC connector. Onlv +BVDC raquirad 
for operation. £ii#. 3K"H x BWVi x 1K"D 

JE6Q0/DTE-HK .'/ya'uiigSS.;.! .... $99.95 



$59.95 

K19 1»-K(y K«ypo>ra (Ktybplrd only).. .. $14.95 

DTE-HK ic««oniy-sin"Hxi*"w>ai!."D] $44.95/ 
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CIRCLE 19 ON FREE INFORMATION CARD 



LOW COST PARTS 



KEY SWITCH 

S. P. S.T. ~*-'%Tj 

RATED 4 AMPS £j£a 

125 VOLTS EJ 

$ 3.50 EA. tyj 



D.P.D.T. 




CENTER 
OF F 

TOGGLE 



RATED 5 WPS 
120 VOLTS 

$2.00 EACH 



J 4" PHONE JACK 



MOLDED PLASTIC 
HO SWITCH 
tO FOR Sl.OG 

10Q FOR 5 9.M 
SOO FOR 140.00 
1000 FOR $70 00 



TRANSFORMERS 

120 volt 
primaries 



CO 



O 

LU 



^ 



6 VOLTS 11150 mA S1.JS 
12 V. C,T. at 500 mA *2.50 
16.5 V. at 3 AMPS $6.50 



4PDT RELAY 

- 14 pin tt-.it 

■ 3 *itip COriHtl I 
'■H vol Id C or 

i Ui#db-jl lu!! T l*5'«B 

$1,70 EACH 

'.ptc 1 1 i CO|l WfllUflr* 
LrVRG E QUANTITIES AVAILA BL E 
SOCKETS FOIR H£LM VX r-Jch 



A-B SWITCH 

\ 75 OHMS 
TO 75 OHMS 

$3.50 EA. 




4PDT PRINTED 
CIRCUIT I2VDC 

14 pin atyla 

3 amp contact* 
BRAND NEW 
PC. Mount 

$2.75 EA. 



440/220 TO 110 VOLT 
TRANSFORMER 

SOLAs HTIBZIOO 
Pa I ad 10D VA 

440 or 220 volt* 

to KO void 

$15,00 




COMPUTER GRADE 
CAPACITORS 
I.TOOmfd 

150 VOC 52.00 

2 |J2*bi* X ■ ! 3li" 
6,400mfd 

60VDC 52. SO 

I 3/a'oi* Xll/1' 
11,5O0m(d IS VOCSI.50 
I 3fe"om X 3 I/4" 
22,000mtd 15 VDCS2' 50 
Z" cia X 2 l/2'..io.. 
52,000mtdl5 VECS3.0O 

I'hiaXI ift'niSM 



NEW 

u 



CLAMPS tq fit CAPACITORS 



SEND FOR FREE CATALOG ! 



12 VOLT D.C. 
ALARM BELL 

brlghl rfjd color 

Jdaal (or alarms 

Sin. d la. ball 

loud ring 
$15.00 ea. 




SUPER SMALL 
PHOTO-FLASH 

170 MFD 330 VOLT 
= 1 V» W 
2 tor $1.50 
10 for $14 00 



FLASHER LED 

Lilronix FRL-4403 

tHllu.ad.adl. 
,n II tlh>flfj jm" 
pul.a ra|« 3hi 

2lorS1.70X* 



RFI 
LINE FILTER 

for Una to Una 
A Una lo around 
noiaa suppression 

coacom » ioks 

RatadilOamp 

115/250 V 

50-400 hi 

$ 3.75 ea 

10 tor S 35.00 




IO MINI JUMPERS 

Five colors 
14 inch wir 




$ 2. 00 /pack 



ELECTROLYICS 

AXIAL CAPACITORS 



600 MFD. 100 VOC 1 1.00 41. 

: T-'L 1.^1:. , | ,„v,l. 

SALE PRICED i » j 

a.OOO MFC 15VDC ^ ^ *T 

3 ri#"'0hg ■ i 1,'IC" OlimtEtr v' 

SLOOaa lO.'SS-OO 



SUB MINI L.E.D. 

£ 

.079" X .098" 
20mA at 1.75> 
10 for $1.00 

200for S 18.00 
4O0(Or $32.00 
1000 lor $70.00 



BI-POLAR LED. 

THREE COLOR IN ONE LED 

RED ON DC, GREEN ON 

REVERSE DC. YELLOW ON 

AC. 2 FOR $1.70 



L.E.D.s 



flEQ JUMBQ DIFFUSED 

10 for Si 5Q 

GREEN JUMBO DiF FUSED 

10 for S? 00 

rELLQ'rt JUMBO DIFFUSED 
1D"0' S?-30 



40 MFD 350 VOLTS 

— e.^® — 

2 1 -p INCH X % INCH 

2 for $1,50 



£2/44 EDGE CONNECTOR 

TI^SOLOERTA^L.^iS■■3^.2M■ 



LARGE QUANTITIES AVAILABLE 
S1.35i*eh lOlflt SUM 



50K SLIDE POT 



3 Li Inch long - 2 a '4 1 rich a Lid m 



ALL ELE<TROAICS CORP. 



g 
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905 S. Vermont Ave. 

P.O. BOX 20406 

Los Angeles, Calif. 90006 

(213)380-8000 

Mon. ■ Fri. Saturday 
9AM< 5PM 10AM-3PM 



' M,n Oidr. S1O0O 
' Add S2 00 

Snipping USA 
-Ciiir Rr-i Addf.. 
i Piompl Snipping 



FOTO-SLAVE TRIGGER KIT 

F'n^i !■ j , L v ImE «uSl in i£ i 1 i ijf tt'Vt T^icqt 
rji, [nl N-aKkET, hai irrECIEC IV VilE*," L 
rVtX LLirtnitti rn-**, LAiCft TtfPU, T-tID LIT 
Gftlrlil FBOH IDU-CE CH ,•*.□ IRECt ft'lKi t 
I *i CLUCtrt "H, P,iqil. BlflCDtT Id'HEl JU.C LI 
ED*p FBH C0&-H* C t i pn to i»Hfl»E» Sue: 1,'j* 




C44S0 M.OC 



WHEEL OF 
FORTUNE KIT 



C3B0B Sg.OQ 



Popular game device uses 
LEDs. transistor*, art) IC 
Lo give the effect at a bnght 
red bait spinning around 
numbers, Unit omits sound m 
ball Spins and finally- s! ops an 
a number, lncl. all parts, 
Toeeplal-3 & PC board. 



SEQUENTIAL LED FLASHER KIT 



IC C I -!tg I TfTT &( L-Jf I.T 1 JllL I LIltH 

IC nlL LtOi CULiTirHDU'fLv. rillH 
fAATt «r.i rc POA'kt.. 4 lit: '■..'"J 

i,^.". ftf.VIBl* 9V tATTIfllf, 

C4431 I6.TB 



€5^- 



II -.»- a. ,— 



^=" 



FASCINATION STAR KIT 

PhqDiICEI J I* p l iftfltJ I. NC ETJifl" V1t«"r>L EFFEET. 
LJEEt 25 LE35 4h0 It cmtLIITdlfa Cr?El. -lljli^ 
TICK Gt-TlM rot 0L10DE, £IC. MltH ILL PrVFTI 
-..- PC »ciRii. lima 5* J" a 3.V 1 , HE1JUI«fi 



C4432 t-D-AB 



SOUND EFFECTS KIT 

COHPIET »PT UlCt T«L r-OrttLjtfl [ I ?*«7 C*tl| 
10 EULlIt F'M.tllir, LCEO'^TIfE, Si lit J,, 

uh;.l, tic :m.:z:, mi" *ll >•*":: pe 
i.fj"i>i nNCi (->£i.p:tlt. SliEr 3,2S" « i". 



KIT C44S3 
ASSEU&LEO C44t* 



tiL.e 



AITEEN NEONS 

■^E .* liL-- f 

ctPT CJLQUl /*! 

it»i cntin. jf 

>QiK, C-.l>1 | 
! re* (7.W f 



PNOTOFLASH 
CAPS 



13 DM — , 




C23071 *7,50 



C^tr" 






3DLAR POWER SALlT 

•''3.&S G(*in 3" -rd«.r otu 
C\Hii PyTPur •*» jit sClfry 

SPECIilL fV S-gH* 
BAlttftt fitFLACL- 

pfNi P#*iel rem 

PHEnirrG THam 
THB iJipit). CJILCU- 



:. t3 



LARGER SOLAR PANELS l 

IV l?i-ai i 75.DO C-|!|D?|1 

: r 'v i^mi t i3.dc m L to H 
1,-v ^d*u i b.» :h L i 



^ 



P.O. SOX 27038 . 

CHaAINleY den ver, Colorado eo22J 
electronics inc. 



Phor-B Orders " Minimum AD OftJer S6.O0 

303-781-5750 " PlflBJO mclu-tfe Si $0 lo* postaTjn; 

. Visa MC accepleci 
* Phorvs orders are welcome 

Send tor our frail cafa^Enj &' vrwqut .''crvj 

CIRCLE 16 ON FREE INFORMATION CARD 

MUSICIRNS! 

BUILD VOUROLUN 
MIXING CONSOLS ! 

For PA or recording use, building your own 
saves money while giving excellent performance 
.and the MusiKlts : " listed below are what you 
need to get going. 

These are the same kits described in Craig 
Anderton's bestselling book, "Home Recording 
for Musicians", These kits include PC board, 
quality components, switches, and pots but DO 
NOT include instructions since the book 
contains ell necessary schematics, assembly 
procedures, and applications. 

"Home Recording for Musicians". Covers 

mixing, mikmo. consoles, noise r&duelion, how lo 
build a very high performance monaural mixer, and 
much more. 190 pages, sollcover; 59.95. 

Project " 13-15 - Bipolar ±15 v power supply 
syllable lor powering ihe kils described below. Up to 
250 mA per side; includes tranalormer. SI 5.00. 

Project " £8 - Mem Mixer. You can mix down Irom 
e four or eigm track recorder wllh nolhing mofc than 
I his module. S25.65. 

Project *29 - Cue Sysiem Mixer. S2S.5D. 

Project #30 . Reverb System Mixer (does not 
include springs}. $34.50. 

Project "31 ■ Preampflnpul Selector Module. 

S18.25. 

Project *32 - Tone Conlrol Module. (19.25. 

Project #33 - Noise Gate Macule. S33.3S 

Project 434 -"Budget Noise Reduction Sysiem. 
Uses Pre-Emphasis/De-Emphasis iechniu.ee. Wilh 
coruplDle instructions. S24f channel, four channels lor 
SSO.OO. 

TERMS; Cal re 3 ari 5 EftL Alio* 5'. shlpp-nfl r*rc=s -cl-jfrpcd 
O-eeri wnitwSrSjddS2han«ri.ng VISA- and V asteroid - nracg 
iifS mpl CAM H1Si SS2.M34, 24 n'S IdCluds lEfeci MOBftti tat 
UPS 




CIRCLE 56 ON FREE INFORMATION CARD 



ELECTRONICS 

BOX 2355, OAKLAND AIRPORT, C A 94614 
CIRCLE 60 ON FREE INFORMATION CARD 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business— without Investment. Write: BUSINESS- 
ES, 92-R, Brighton 11th, Brooklyn, NY 11235 

LCD watch direct from factory. For catalog $1.00. 
RELIANT ENGINEERING COMPANY, P.O. Box 

33610, Sheungwan, Hong Kong 

$700 par month earnings possible filling out 
income fax forms at home or tax office during tax 
season. We show you how. Simple, quickly 
learned. Details mailed free. No salesmen. Hurry. 
Big demand. FEDERATED TAX, 2015 Montrose, 
Chicago. IL 60618 

GROUND floor opportunity with new company] 

Best marketing plan available in the United 
States today. A superior product line, better 
incentives and excellent bonus programs com- 
bined, offer the most success-oriented plan yet to 
be announced. Write or call for free information. 
ENHANCE MARKETING GROUP, (R) P.O. Box 
26563, Salt Lake City, UT 84126 (801) 467-0473 

JOIN software exchange, accumulate formidable 
library inexpensively. Send $5.00, SOFTX, Box 
S466, Miami Beach, FL 33139 

CRT rebuilding machinery. $1000V$3000 weekly 
possible when you own our patented picture tube 
rebuilding equipment. Training provided. Phone 
(312) 583-6565. Write: LAKESIDE, 4071 N. El- 
ston. Chicago, IL 60618 



o 



American 

Heart 

Association 

WE'RE FIGHTING FOR YOUR LIFE 



ELECTRONIC KITS FROM HAL-TRONIX 

2304 Kh7 DOWN CONVERTERS. TUNES IN OH 
CHANNELS 2 TO 7 ON YOUR OlfN HOME T.V. 
HAS FREQUENCY SANGE FROM 2000 MHZ TO 
2500 MHZ, EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER 'SUPPLY AND 
ANTENNA (Antenna can be a dish type 
or coffee can type depending on the 
signal strength In your area, ) 

2304 MOD 1 (Basic Kit) $49.95 

2304 MOD 2 (Basic / Pre-amp) $59.95 
2304 MOD 3 (Hi-Gain Pre-amp) $69.95 

POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE, TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) $24,95 

Assembled $34.95 

Slotted Microwave Antenna For Above 
Downverters $39.95 

*********************** t*i*m*m** 

PREAMPLIFIERS 
HAL PA-I9 — -1.5 mhz to 150 mhL 19db gain operates 
on S to IS volts at lOma. Complete unit $E.9S. 
HAL PA-1 .4 — 3 mhz to 1.4 ghz. 10 to 1 2 db gain oper- 
ates on 3 to IS volts at lOma. Complete unit $12.95. 

(The above units are ideal (or receivers, counters, etc.) 



********* 



********************** 



16 LINE Touch tone decoder kit with 

P.C, BOARD AND PARTS $69,95 

12 LINE Touch tone decoder kit with 

P.C, BOARD AND PARTS $39,95 

16 LINE Encoder kit, complete with,. 

CASEj PAD AND COMPONENTS ,,,,$39,95 

12 LINE Encoder kit, complete with 
CASEj pad and components ....$29.95 

MANY, MANY OTHER KITS AVAILABLE 



Sftftd i i t 11 ijrfip (V l.A J.L ici In I or it. a i ic -■ and ! ,y« ■ on K-Ehtf 

HAL.TACHrX prrxtucti. To HCM by- p+Wtf, .■■313'2*i-1 742 . 



Hal-Tronix 

P.O. Box hoi 

So-Jlhc-aifl. Ml 4fi1« 



HMUOvit, ira » w* I M -UWH& K*$fFJU3 [(CUT 
CM rciHl VWPJ ABOTKMAL ChAUG-.} W U0WHT.0 
Cf, GU{ hi UH THAU i» M m AH HCUXH aEOIIKW. 

al ji :-.- 1 c*. hi-.-..-*, * -z iuuh EkAhu 5 



JHIPflHG 
WFC-p.MAllOH, 
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SURPLUS 
ELECTRONICS 
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r 100WCLASSA 

POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes [his 
unit unique In its class. Crystal clear. 100 watts 
power output will satisfy the most picky fans. A per- 
fect combination with the TA-1020 low TIM. ste- 
reo p re-amp. 
Specifications: 

• Oulpul rawer WJOW RMS Into fi-ohm 
125W RMS inlo4-ofim 

• Frequency response. 10Hz - tOO KHz 

• T.H.D. less than DOOffo 

• S.N raw better than SOdB 

• Input sensitivity IV max. 

• Power supply: ±40V « 5 amp 

• Onechannel JMmm 

Em mu $51,95 

-M T ~mm. Power 

"% W>M translormer 

I „ -ff --»mKw ' ]iM " tk 



REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

Uses UA723 I.C. and 2N3D55 power Iransistor as 
regulator, Oulpul voltages can be adjusted from (K30V 
at an internal resistance ol less than 0.005 ohm: ripple 
and noise less than t MV: wilh boill on board LED and 
audibie overload indicator. Kit comes with P.C. board; all 
electronic compcnenls, transformer: connectors; 2 panel 
meters lor voltage and amp: a professional look melal 
cabinet and instructions. 

Model TR-88A 0H5V O.C. 3 amp 
Model TR-88B 0-3uV D.C. 2 amp 



$59.50 
per kit 




WHISTLE ACTIVATED 
SWITCH BOARD 



Ail boards are pre-assembled and tested. Your whisile to 
its FET condenser microphone Irom a distance, as tar as 
30 feet away (sensitivity can be easily adjusted] will 
lum itie switch on, then lalched you whistle to it again 
Ihen it turns off. Ideal for remote control loys, electrical 
appliance such as ligrus. coffee pots. TV, Hi-FI, radio or 
older prosecls. Unit worts on 9V O.C. 






"ft 






Model 968 
$4.50 each 



SUB MINI SIZE FET 
CONDENSER MICROPHONE 

l\ Specilication: 

l\ Sensitivity; — E5dB ± 3db 

^ FEQ. Response: 50 Hz a KHz 

H^ _^^^ Output Impedance: 1 K ohm max. 
^^^B Polar Pattern: Dmni-riireclional 
■W Power Supply 1 .SV 10V D.C. 
^» Sound Pressure Level: Max. 120dB 
EM4RP S2.50 ea. or2forJ4.50 



NEW MARK III 

9 Steps 4 Colors 

LED VU 

Stereo level indicator kit with arc-shape display 
panel!!! This Mark III LED level indicator is a new 
design PC board with an arc-shape 4 colors LEO dis- 
play (change color from red, yellow, green and the 
peak output Indicated by rose). The power range is 
very large, from — 30dB to +5dB. The Mark III in- 
dicator is applicable to t watt - 200 watts amplifier 
operating voltage is 3V - 9V DC at max 400 MA. The 
circuit uses 10 LEDs per channel It is very easy to 
connect to the amplifier. Just hook up with the 
speaker output! 
IN KIT FORM $18.50 



2 WATT AUDIO AMP 

Pre assembled urns. All you need Is to hook up the 
Speaker and the volume control. Supply voltage Irom!!'*' 
16V DC. measures only 2" i 314". making il good lor 
portable or discrete applications. Comes with hook up 
data. 



BUY 2 FOR 
$4.99 




MARK IV 15 STEPS 

LED POWER LEVEL 

INDICATOR KIT 

This new stereo level indicator kit consists Of 36 4- 
color LED (15 per channel) to Indicate the sound 
level output of your amplifier from — 36dB -" +3dB. 
Comes with a well-designed silk screen printed plas- 
tic panel and has a selector switch to allow floating 
or gradual output Indicating. Power supply is 6 — 
12V DC. with THG on board input sensitivity con- 
trols. This unit can work with any amplifier from TW 
to 2O0W! 

Kit includes 70 pes. driver transistors. 38 pes. 
matched 4-color LED, all other electronic compon- 
ents, PC board and front panel. 



MARK IV KIT $31.50 





MARK V 15 STEPS 

LED POWER OUTPUT 

INDICATOR KIT 



All !u notions same as Mark IV but this is with heavy duty 
aluminum front plate and case. Can beeasily slot into the 
Iront pane! of your auto, truck or boat Operates on 1 2V DC. 




311.50 EACH KIT 



BATTERY POWERED 

FLUORESCENT LANTERN 

MODEL 8B8 ft FEATURES 

Circuitry: designed for operation by high 

efficient, high power silicon transistor 

which enable illumination maintain in a 

standard level even the battery supply 

drops lo a certain low voltage. 

9" 6W cool/daylight miniature Muores- 

cent tube. 

Bx 1.5V L1M-1 (size D) dry cell batten. 

Easy sliding door lor changing batteries. 

Stainless reflector with wide angle in- 

creasing iumination of the lantern. 



3 



510.50 EA 



30 W 30W STEREO 
HYBRID AMPLIFIER KIT 

Kit includes I PC$ANYOSTK-043siereopoweramp IC 

LM 1 4 58 as pre amp. all other electronic parts. PC Board. 

all control pots and special heat sink for hybrid Power 
transformer not included, 
it produces ultra hi-fi 
oulpul up to 60 waits (30 
walls per channel) yel 
gives oul less than O.lli 
total harmonic dlstorlion 
between 100MHz and 




5W AUDIO AMP KIT 

2 LM 380 wilh Volume Control 
j Power Suply 6 1BV DC 
ONLY 56.00 EACH 




TWO IN ONE PANEL METER 
D.C. VOLTAGE 
AND AMP IN ONE 

D.C. Volls reads 0-50 
• D.C. Amp reacts 0-3 
Meter case made ol black plastic 

with a white scale plate and 

glass window 

#ST-6B0 $12.50 EACH 




usm o-s" led mm 

ALARM CLOCK MODULE 

ASSEMBLED? NOT A KIT' 
Features: • 4 digits 0.5" LED Displays ■ 12 hours 
real time format ■ 24 hours alarm audio output 
• 5 9 mm cou ntdown Inner • 10 min. snooze control 
ONLY $7.00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 
IZ.50 



IBBS 



All brand new top quality 
plastic cases, originally de- 
signed for Cube clocks Case 
comes wilh lop and bottom 
cover with a detachable fronl 
red litter lor LED readouts. 
This can be used lor many 
projects such as LED CLOCK. 
, VU METER, LIGHT BOX. FREQ. 
-^^aB W^» COUNTER, ETC 
: """ ; ^^' 2V ' 3 Attractive Colors 

(w h 1 1 e, I ime g reen or orange) 

BUY 3 FOR ONLY 12.50 




TV GAME BOARD 

PLAYS 4 GAMES; TENNIS: HOCKEY, HANDBALL 
ANOJAI-ALAI. 

All boards complete wilh all parts ready to play Requires 
6C size batteries and a small speaker lor sound effects 
The boards were surplus from a famous game manulac- 
turer. They will play on all US standard black and while 
or color TV sets. 

Regular price for these games were S39.50 each 
OUR PRICE ONLY $6.50 EACH 

TENNIS JAI-ALAI 




HOCKEY HANDBALL 



MULTI-FINS HEAT SINK 



Ideal for high power output 
Holes predrilled (or t to 3 

tiansisior Made ol aluminum 
wilh ten radiating lins 




2 FOR $4.50 



PROFESSIONAL FM 
WIRELESS MICROPHONE 

TECT model WEM-16 is a factory assembled FM wire- 
less microphone powered by an AA size battery. 
Transmits in the range ol B8-1Q8MH2 with 3 transis- 
tor circuits and an omni-di recti onal electric conden- 
ser. Element built-in plastic tube type case: mike is 
BVt" long. With a standard FM radio, can be heard 
anywhere on a one-acre lot: sound quality was 
judged very good. 

$16.50 



FOR 'BOX' BUILDERS 

Pre- Drilled PC Board (17.50 

Toinod Coils (Set of 4) S 3.00 

Multi Turn Trim-Pols 1 0K ohm {2.50 

Trimmer Capacitor 5-35pF J n.6tt 

MC135S 1 J.SO RC1458 S TOO 

MC13S0 S ZOO LM3B0 t 1.10 

MC1330 * 3.50 LM340T-15 $ 1.10 

NE565 * 2.00 

We also nave transformer, capacitors set, resistors 
sel antenna transformer. Please call lor price 



LCD CLOCK MODULE1 

■ 0.5" LCD 4 digits display ■ X'tal controlled cir- 
cuits ■ D.C. powered (1.5V battery) ■ 12 hr. or 24 hr. 
display ■ 24 hr. alarm set • 60 mm. countdown timer 
- On board dual back-up lights • Dual time zone dis- 
play • Slop watch [unction. 

NIC1ZuO(12fir) OH SALE 
NIC2400 (24 hr) 318.99 £»CH 



SANYO UHF 
VAR ACTOR TUNER 

For UHF CH 14^63 

Tuning vollage-t- IV >-*+ 2Bv7D.C Inpul Impedance 75 
OHM. I.F. bandwidth 7^-16 MHZ. Noise figure 1 1.5 dB 
MAX. Size 2H" x 1 »" x «". Supply voltage 15V D.C. 
Sound I.F. = 53.0 MHZ, Video I.F. = 62,5 MHZ 



All units are brand new 
Irom Sanyo. 
MODEL M5-B-4D5A 
135.00 EACH 
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FLUORESCENT LIGHT 
DRIVER KIT 

12V DC POWERED 
Lights up 8 -~15 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto or 
boat. Kit includes high volt- 
age coil, power transistor, 
heat sink, all other electro- 
nic parts and PC Board, light 
tube not included I 




With Case Only 
$6.50 Per Kit 



SUPER FN! WIRELESS 

MIC KIT — MARK III 

This new designed circuit uses high 
FED. FET transistors with 2 stages 
pre amp. Transmits FM Range (86- 
,120 MHz) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes with the kit, 
allows you to pick up any sound 
within 15 tt. away 1 Kit includes all 
electronic parts. CSC coils, and P.c. 



P\ 



FMC-10S 



S11.S0 PER KIT Board. Power supply 9V DC. 



PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

EXCLUS IVEE1 $3.95 ea Never worry about battery, 

«. . Model F-1 79 because It has none! Easy 

. ~S lo carry in pocket and bandy 

^% ^L to use. Ideal for emergency 

light. It generates its own 

electricity by squeezing grip 

lever. Put one in your car. 

boat, camper or home You 

may need it some time! 




ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cut of) when circuit is shorted 
or over load to protect your 
amplifier as well as your 
speakers. A must lor OCL 
circuits. 

KIT FORM 
$0.75 EA. 




'FISHER" 30 WATT 
STEREO AMP 



m 



Super Buy 
Only S 18.50 



MAINAMP(15Wx2) 

Kit includes 2 pes. Fisher PA 
301 Hybrid IC all electronic parts 
with PC Board, Power supply ± 
16V DC (not included). Power 
band with (KF1% ± 3dB). Volt- 
age gain 33dB. 20Hz - 2GKKz 



SPACE WAR SOUND 
GENERATOR BOARD 

Brand new preassembled module 
- lor a toy factory. The board gives 
■-. cut 6 different selectable space 
" sound wilh LED light effect. Sounds 
include UFO take-off. space gun blast, wave, and space 
chime. 7 LED on the hoard will work wilh the sound. 
Requires 9V battery lo opetate. Speaker not included. 
SPECIAL 13.99 EACH SPEAKER $1.25 EACH 




ELECTRONIC PIEZO 
BEEP BUZZER 

Unique surplus V Dia. piezo ceramic 
disc on circuit board gives a distinct 
high Iraq buzz Unit contain; an I.C.. 2 
caps. 6 resislors and is already preas- 
sembled. Requires 9Vballery to operate 
SPECIAL 2 FOR tz» 



2 BIT COUNTER, WARBLE 
PULSE ALARM BOARD 

This n ew assembl y ea sily convert 5 

to a counter, stop watch, warble 

and pulse alarm generator by add- 

■ ing a few components. We supply 

I the data and typical applications. 

Requires 9V battery 10 operate 

SPECIAL 2 FOR 11.99 




AUDIO OUTPUT dB METER 



Meter made ol clear plastic I 
with a silver white (ace plate f 
Scale leads from -20 +3dB I 
Meter also comes with an| 
internal dial light. 
MODEL 6F-3 
$6.50 EACH 



BATTERIES 

NICKEL CADMIUM 
BATTERY 

LLUSTRATEO ~ i ----_ P * CK 

LESS COWER — 6/ 0' SIZE 

Output: J.5 Villi if : 3.0 Amp/Hour. Consists of Hint each. 
1 z Volt "b" sire Nickel Cadmium Cells stacked and plastic 
iim encapsulated. Tabs are prpvided at each end for elee- 
cal connections. Toe individual cells can be cut apart If 
desired Hated recharge rale Is 30 i»A, 14.13 hours Sue' 
x 7" long New Shpg wt each pack, t lb, 







9V RECHARGEABLE 

NI-CD BATTERY 

Replace all 006P type 9V baltery 

Model GC9 

BRAND NEW 14.50 EACH 



NI-CD BATTERY SALE 

12V Pack 450 MZ/HH Size 3" x I" X 2" 
(BOO PER PACK 

4 AA Pack 450 MA/HR 
W.50 PER PACK 

All above batteries are used but late date 
code and we guarantee to la ke back all bad ones for exchange. 





GELCELL 6V9AMP/HR 

SEALED LEAD ACID 

RECHARGEABLE 

BATTERY 

Sealed construction permits this baltery 
to be operated in any position Recharge 
ra!e2.15ampmax. lor 14-16 hours. All 
brand new .Limited quantities. Size ol 
battery W x 214" x5>i" 
si 6.50 MCI 



ELECTRONIC PIN BALL 
MACHINE 

Thai sounds and plays like Ihe 
real thing All units are brand 
newbul without the ease Func- 
I ions ol Ihe game include double 
Nipper control, kicker control, l - 
4 players. 3 speed ball control, 
till switch, automale score, extra 
bonus cave and many more All 
solid stale with LEO panel, no 
moving parts. Requires 9V bat- 
tery lo operate, speaker not 
included. 
A perfect gift for yourself or friends, 

SPECIAL SB.89 EACH 

SPEAKER I1.H EACH 



I 
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ULTRASONIC 
•<?\ SWITCH KIT 



Kit includes the Ultra Sonic Transducers, 2 PC Boards 
for transmitter and receiver. All electronic parts and 
instructions. Easy to build and a lot of uses such as 
remote control for TV. garage door, alarm syslem or 
counter. Unit operates by 9-12 DC $15.50 






TOUCH TONE TYPE 

SLIM TELEPHONE 

KEY PAD 

Weaihe' prool plasiic one piece key- 
tODS Key numbers Irom 1-0 All switches 
momenlary Open one side no! connected 
one side common jjjq EACH 



SOUND ACTIVATED SWITCH 

All parts completed on a PC Board 
SCR will turn on relay, buzzer or 
trigger other circuit for 2 - 10 sec. 
(adjustable J. Ideal for use as door 
alarm, sound controlled toys and 
many other projects. Supply vollage 
$1,75 =». 4-5V 9VD.C. 2 lor $3.0! 



% 



REGULATED DUAL 
VOLTAGE SUPPLY KIT 

^4 3ov DC 800 MA adjustable, tulty regulated 
by Fairchild 76MG and 79MG vollage regulator I.C. 
Kit includes all electro- 
nic parts, filler capaci- 
tors, t.C, heat sinks 
and P.C. board. 
$12.50 PER KIT 



AA SIZE NI-CD 



SPECIAL SALE 
4 F OR SS 00 
RECHARGEABLE BATTERIES 
LIMITED QUANTITY AVAILABLE 



CRYSTAL CONTROLLED 

WIRELESS 

MICROPHONE 

SYSTEM 

transmitter FETnuclor lialSO—li 
KHr response ex n a com ;ral led J 9 Mh i 
AM Band lor dull-free pailaimance 
100 WW output! i range approx 1A 
mi let lor reliable sang, iange trans- 
mission Powered by a 9V radio 
bdllery imduoedj 
Receivei Exlia controlled oiks 
on 49 MHj transmillei signal 
With on panel vu meter monitors 
[hesgnaisirentjin 
. Irom me micro- 
phone Stanaaid 
pnnne jack outlet connection to a PA or diner phone 
input. sVbalteiy included This professional set is ideal 
tor on stage, in held, chinch m house ot outdoor use 




POWER SUPPLY KIT 

0-30V O.C. REGULATED 
Uses UA723 and ZN3055 Power 
TR output can be adjusted Irani 
0-30V, 2 AMP. Complete with PC 
board and all electronic parts. 
Transformer tor Power Supply, 
2 AMP 24V X 2 SB .50 



0-30 Power Supply 
Sin 50 each 



FLASHER LED 

Unique design combines a jumbo red LED with an ID 
flasher chip In one package. Operates directly from 
SV-7V DC. No dropping resistor neded Pulse rate 
3Hz @ 5V 20mA. - 

2 for $2 .20 " - 

BIPOLAR LED RED /GREEN 

2 colors in one LED. green and red, changes color 
when reverse voltage suoolv. Amazing 1 
1 FOB $2.20 



ELECTRONIC SWITC 



CONDENSER TYPE 
Touch On Touch Off 

uses 7473 l.C. and 
12V relay 
$5.50 each 




1 WATT AUDIO AMP, 



All parls are pre-assembled on a 

mini PC Board. Supply Voltage 6 

9V DC. SPECIAL PRICE $1.95 ea. 



r 
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LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new DC. design that gives a 
frequency response Irom OH* - lOOKHz ±0.5dB! 
Added features like tone defeat and loudness control 
let you tailor your own frequency supplies to eli- 
minate power fluctuation' 

Specifications: ■ T.H.D. less than .005% ■ T.I.M. 
less than .005% ■ Frequency response: DC to 100KHz 
±0.5dB • RIAA deviation: -0.2dB . S/N ratio: bel- 
ter than 70dB • Sensitivity: Phono 2MV 47K/AUX. 
100MV 100K ■ Output level: 1.3V • Max. output: 15V 
• Tone control: bass ±10dB 6B 50Hz/lreble -10dB 
@ 15Hz • Power supply: ±24 D.C. ® 0.5A 
Kit comes wilh regulated power supply, all you need 
is a 48V C.T. transformer @ OJA. " 
ONLY $44,50 
X'former 
S4.5B ei. 



a% FORMULA INTER NATIONAL I 

V/JtV* una™ npj aft »urthitt l o**t tanxfl w 
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CPU'S & SUPPORT CHIPS 



AUD931 

»14 

filt 



1 r. 

- E.n 



_ SHI 

7K KM 

- a -yi SSl 

- Z» 139 

- m 12fi7LAM»l?J 7.* 

- ;» ZHASIO 5J» 

FD1791 - 34.H 



RAM's 



21 Ma 3 
411A-3 

411-5-2 
2.LEQ1 
2104 



ROM's 



2101 1 

11071 Pfa. 



iMTWl 



JIVMIH4 
THIMBU 
PT14SM. 



ttt ,-. L 

» DO 

. - «w 

J « nan* 

2K ism 

*» mia 

■ ■ both 

J * AMtt<»C 

4.74MIAI 



UART's 



- i» 

- ito 

- 1E» 

- £45 

- 7ja 

E K- 

- *.« 

- IJB 

34* 

- 3» 

- IH 

- 7.35 
1J5 



Mffli 



Mcmi 

HCWT 
74CW3 

74CWI 
MCKO 
IKH 
*K17J 

MCIM 
74ClJ7i 



i.» 



3K COM301? 

. 1JS iMftKCO 

iVrWXS - 3L» 

SHIFT 



ui 



INTERFACE 

& DRIVERS REGISTERS 

MM - 30 iiiiih- i -m. 



i™ wui*» 



- l.TS 

- 1.75 

- 3J0 

- 350 

- 2.50 

- 2.M 

- 3,50 

- :m 

2.4fl 



upinheao^ SHio* 

16 PIN HEADERS f. -* 

24PJNHEADEHS .... -76 

-VIM'lN HEADERS I.W 

50 PIN EDGEBOARD CONN. 3.85 

iflPINEDGE&OARCCONN 2.50 

5G PIN RIGHT ANGLE CONN ,, 3.95 

5DPIN RIGHT ANGLE CONN. ... 2.26 



PRINTED CIRCUIT &OAHD 

4~ * G'DOUBLt SIDES 
EPOXY BOARD U." THICK 

t.COu. 5,'W.GO 



1M6' trwcfcwioi 1/10* ipadne 
4tt"x6%" $1,95 

DATEL'S DAC^GBEG 

B bit DAC- $7.95 

*TMS!L DO i*P ANALOG SVWTCH.' 

JfMANMilJWVfftS H1.B0 

ftflTHSlL <A 71 04-13 Cn 12 BiT 

AJOCQHVlWTtK . . BB.B 

SAO I ttJi AJTAlQG SWH CH . . *»-■ 

hwd » wsw » w ,_ ._ 

Htfi n J45ii B 3 ** IM ta 
M«ffl m hhi i n ?«i*> : n 

H*M « H*1U « J**1H 1« 

hhi « mjid no win na 
Msa 4 nil* in J*!iH 1 1» 

74JJ0 JD M51M 1 B MSMT I M 

Mil K H3131 HO 7*S»t i-*fl 

ttKll W Nt!« 1« ME3» IK 

T<i^j 4i 74Jm i 10 ;*ii»: i k 
HIM 40 HS1H IB NUT] IS 

hftx .« 7*iif7 i » 

TWATt LD 65 LASER 
DJOOE IR $8.95 

25 «n Intra Red PylM (SG 2006 tqurv.l 
La*« Chop* ISpac sheet indodfldH *34J6 

"2N3SJ0PFET t .45 " 

2N&457NFET ..#^5 

2N26WUJT * A6 

ER 300 TRIGGER DIODES irtl.00 

2N BOaa PflOG UJT * .65 

DISC CAPAClTOftS 
.IUF1BV . ..,.1QWLGp,.. H»/«.0fi 

muF36V . .. WtlJM. .. lOQrK.OO 

CLOCK CHIPS 
MMTO4 !<75 MM^tlO H.» 

TANTALUM CAPACITORS 

47LIF35V 5/*1,C0 10UF 10V -I .40 

eSUf3SV S/*1.00 Z3UF10V -t .30 

tUF20V 5/*]. 00 1SUF1SV 3/t> 00 

2.2UF2&V 5:f1« 30UF«V 5,'M.M 

3.3UF.20V */#V00 33UFJ0V > 00 

4.7UF35V 4/11.00 47UF2QV I -85 

6.BUF35V 3/41.00 130UF6V I ,7S 

SANKEN 

AUDIO POWER AMPS 
SnOTOG 10 WATTS .$ 7.50 
Sil020G20WATTS $12.50 
Si 1050 G 50 WATTS .$27.50 



SPECIALS 

10% DISCOUNT ALL SCB'S & TRtACS 

4ea. 2716 ROM'S ( + 5V).. 28.00 

8 ea. 41 16-3 RAM'S 20.00 

MC680O0L 125.00 

8164E64K X 1 RAM I150NS) 39.00 

15% Discount 

All 74LS and S Series 

20% Discount 

3401 and 320T Regulators 

L14H4 IR a Visible Detector (TO-92) 
3/S1.00 

SPECIALS GOOD THRU AUG. 1961 



CRYSTALS H.«ao. 

J 0OJMK* E WMKi 



i>Y..M,l.- 
3 5? MH^ 
E.aw HHi 
6W0MH.' 



1Q..32MHI 



WE SHIP OVER S6% 

OF OUR ORDERS 

WITHIN 24 HOURS 

OFHECE1PT 



MIHIATUHE MULTI-TURN TRIM POTS 
50, 1D0. 5K, 10K, 3S0K » .75 «ch 3(51.00 



NO. 30 WIRE WRAP WIH E SI NGLE STRAND 

100' »1.« 



ALCO MINIATURE TOGGLE SWITCHES 

MTA1030SPDT .. .I1JD 

MTA2WDPOT H.70 

MSD206 POPDT CENTER OFF UEVEfl SWITCH H.6S 



SCR's 



TRIAC's 



10A I25A 
90 1 66 



2.10 
3.1fl 



rP IBfHOTOTBAHS . 

BtD. TELLCV.V, fiftiEN or AMIEPI LAPGI LEO'l J' 
Bf [J. QH E'EH B .POi>* LI Di 
ULEDXEIHItED 
MRr/i*|irH0T&CABi, XTOft 

TIL ntOTTO-SSOLATCHl 

IL 5OPT0 iSCLATQft 

IWATTZEHEflS Si* J. 41. 5.C. 9 A. t2.#i, 1ft 
13. IB, 11. orHV 



SFC 3301 - 50 PRV 30A 
FA ST R£CQ VE R Y PI DE [35ns) . . $2. 25 
20KV250MA DIODE $T,90 



SILICON POWER RECTIFIERS 



PRV 


1A 


3A 


1IA 


50A 


125A 


240A 


ICO 


.09 


.14 


.35 


90 


4.25 


6 00 


500 


m 


-20 


.40 


IJ0 


5.25 


3.00 


«0 


.09 


25 


.«5 


i 53 


E.SO 


12.00 


too 


.11 


.30 


M 


J..DC 


9.50 


16.00 


BOO 


.16 


.35 


1.00 


250 


10 60 


19.00 



1.25 3.00 12.50 £5,00 



IN4148IIN914) 
15/$1.00 
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200 PRV 1A LASCR .95 



RS232 
CONNECTORS 

DB25Pmale $3.25 

DB25S female ... $4.25 
HOODS $1,50 



.5V at 800ma SOLAR CELLS 
3 "diameter 54,35 



7 SEGMENT DISPLAYS 



FStflCtf-i 4 digit 
C.C.E'drtplay 
FNDS03CX-.6- 
FND510C.A. .S" 
DL-7W r 3-C.C - 



55 95 

; as 

t .85 



DL-7D7C.A„3"... 
DL747C.A.,fl J ' .. 
FIMCW10-S"CA .. 
FND803.8'CC . . 

MAN5C.C. Uro-zn 



* -75 

51-50 

♦1^5 
f .75 



TftANSI ETOR SPECIALS 

wgurwcun i 

*-t*«0ll Hi'CilCH 
T»1It i M r»Ml 

nrix i m w>« 

TV1X 1 K rif in 

M"F lOOlj^ini ""Vr -.!.-■< Mr ■. 

3H«H tl«P Ir TO J 
-IIIIIUJ 



■n*os 



f!"H:. 



a 1 1- .- 



aanrvi re ii 

Wnfr#hVT0>l 

r -vj*jiR,*Tii>ici: 
jR if— p wr srTEne 

2XI2Hhmt lr>K0 

nn m«< si to j 

Tlr»lli*ffh5.rrj:jv 

TirJirWB. 



7*H 
J«J 
7*W 

I4C4 
7*05 

740/ 

74a 

740> 

7410 
HrH 
7413 
T4H 
N.K 
741 J 
W» 
HZ9 
7431 
7«J 
7*30 
74J2 

7«n 

MM 
/*i> 
7«« 
T4« 



TTLIC 

?4« - 

HH 

74H 
7476 - 

74*J - 
74*S 

74E - 

74» - 

7«> - 

7482 - 

■M» - 

T** - 



74 HIT - 
741}1 

MlE - 

74m - 

MU5 - 
MI3C - 
Ml* - 
MiSfl - 
HIB1 - 
I4IB - 
75154 - 
741« - 
74 1W 
J41C0 - 
74111 - 
Tiltt- 
74101 - 
74114 - 



SERIES 



7*m 

J41* - 

741 70 

74173 . 
741H - 
74ire - 

74174 - 
741 ft - 

741» - 

741ft - 
741 K 
741 90 
741 J | 
741D - 
J*tf& - 
74TH - 
741K - 
Ht»- 
Hl?7 - 
M279 
743A - 
74357 - 
J4W ^ 
74H0 - 
?«M 
743S- 
7HI1 - 
7rW . 

trn - 

nu - 



i.w 

?3 



FULL WAVE BRIDGE 

PRV 3A U I HA 



&W 



139 



i SO * 40 



DIPSOCKETS 

I PIN 17 J3Pl^ 30 

14 PIN 30 J4 PWf X 

1SP.N 23 »rw 40 

UPJrJ 29 40.nN HJ 



74LS SERIES 



741.91ft - 

T4LI1I 

T41.41J - 
T4L511 

HUM ■ 

MUTt - 

•■*■■'-:•- ■ 

j*sn ■ 



MUM - 
NlUl - 
74LSP 
R4tH - 

7*J4fl - 
7**« - 
7*LMr - 
r*Hl - 
74.H4 - 
TtLiJl - 
HJJH - 
WiSTi - 



7*l.»H - 
74LH5- 
Mu£l» - 

J4LS1U - 

74L11U - 

4LI1LJ 

744.S1H- 

HL5132 - 
74LSUB- . 

rut i j* - 

7441 tB - 

Mil I M - 1 

MJ.S1P- . 

nm 

7*uwrj- 

?VS'4^ 
HLf»' 1, 

uiitn- 

MLKM- 
?«,SHl- t 
MLSW- I 
MUIM^I. 

HLtm 

WJJ1T4- 
■ii.','.', . 
WHIP -* 
74LS1H- 
74U1»I ■ 
7*.I1K- 
hLiita- 
:'.-,:>< 1 



>44.»1P- 

7*4.3=21 

74tSM9- 

741341 rr 



M1XJB 

741SCJ- 



74lU*t- 

74L&tn 

7U.14M- 

74U3T7- 



^0HEI 



CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 



LINEAR CIRCUITS 



MAN SJ. C A Vr-How | 7^ 



LWIW - 

>cA7ta - 



VWZH - It UyUMi - M U3C54 - Ji 

LVX> - ■ HE - -K PA31S - 1 21 

inr»-ijf W" ** uew » 

IfJM -T- 7St- K 1UKC - IX 

Utill » Ml E IWSMU - IB 

l W 1 i< - 1 w w - s 

REGULATORS 

UULI17T 41 B 7tMB 1 4 

IM.337 13.50 IlMJlJW I n 

HK-1V3A... HCD WOK IJ. lrjer5*Vll M 

73HCSK-C SV«! 5A M, » J43T 1. 1, tt 3. 17, 

723 . I .50 1S. lftopJ4V 1 K 

3MT B. >2or ISV I JO 

TtMffi * 24 



LASS41? . JJVlAta Eft 



POSTAGE ADD 10% FOR ORDERS UNDER 120.00 
RATES ADDtffc FOR ORDERS BETWEEN tZOOO AND ttO.HJ 

ADD 3% FOR ORDERS ABOVE S50.O0 



TEF1M1 FOi CAMBSlDOE. **A5i 3EMD CHECK MNfJ I !S fOfl OUH CATALOG 

C* M0MY 0««A MiMMwU telIPhONE MATURING TaAkriWTQiH & 

COD PUHKHASC QMQEfl Dfl CMA*it *20» PCCmDIS til HAMHHIMI 

Mtm VJH MAIL OBOCB MOO IT., CAMBRirjQl. M.AS-E OJl» 



SOLID STATE SALES 

P.O. BOX 74 D 

SOMERV1LLE, MASS. 02143 



TEL (61 7) 547-7053 

WE SHIP OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 



TOLL FREE 1-800-343-5230 



V b*nrf Ubi* (furnflT ^? W M 



HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TV CONVE RTER I 






IncrtKhn riiruif TV 
on'off pwrtch *>d 
f"^ lun Jng. conrrol 1 
No. 3&0VA275 





ETCOMK1I WIRELESS-^ 

THE ULTIMATE CABLE TV CONVERTER' 



VIDCQH 2O00 CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CA&LE TV 



89 

u 

MID BAN 

flf- 



It.l (r/l, 



■Viocoft 



MAIM *.I01*4 v«04r 
H« JMVAMC 

UNUSUAL FACTORY 1 SURPLUS 
MID BAND -SUPER BAND CABLE TV TUNER 



e*:or h 



95 



! 5^'Ji-:) -i^ 



i**™m t4« DHOVA143 



T ' ' ' : ■'■' : :Si -° ' 



4 



FACTORY SURPLUS UHF TUNERS 

95 & 



P'DduEllOn turplirt 

uiKiiiEiu Idtilfampif 

tl.fl ■ rrnn III wark ^iSft^.J, l+l}l« TV 

.. IH' 



19 

NERS 



MINIATURE FM WIRELESS MICROPHONE 

.95 




Hidtt ri lh* paLm gj yrnir 
*UTia RMjIioncnn i!ii- 
iJlrd f M ndtfl CHr ntUirri 
NO B0VA4S: 



OUARTER-MILE WIRELESS MICROPHONE J 
& RECEIVER SYSTEM 




95 



FACTORY SURPLUS VHP / UHF 
'TWIN" VAR ACTOR TUNERS! 



29 

JPHONE I 

'UHP 
iJERS! 



DUMPINGI NOHELCO ENDLESS LOOP CASSETTES' 



495 

■ m/ie 




IN STOCK -THE MURA 
CORDLESS TELEPHONE SYSTEM! 




14C 



90PERi 
95 
HK 



SALE OF QUARTZ BATTERY 
OPERATED CLOCK MOVEMENTS' 



H 4 tbvi -apf itwt «n I »4j 
I'D* IT* Cf 11 1"npiHT*d Iram 

MM 'htm CKTiwTf H*. 3$flVA341 

■■ '5, 



20 AMP REGULATED 12V DC POWER SUPPLY I 



Ui ^hamd W±vtt UI 
i^ici EJl.^l 1 -MHld»ii,^*^^l*^XFn 
nuc ■■'« i *dJi SIS li rt ■■ i ,.|S to 
4-Mrt P E J* 0rj7>l n(*, IMX* 
titK.I 110 VAC Nb 350V4.J4*. 



[awvAjea a«i 



i m j. Tipt ^ IM.Mt *M Jt m J». I 



$m 



OUR LATEST 99 PA.GE 

FASC rNATIN G CATALOG 

pftHm | ■ 



LHJM 

2S 




IT"' "■■ l>- -iV' ^ ErCO£LECIRONlCS 

■ ^hLJ yr •*[• j N0F11H COUNTRY SHOfPINO CENTER 
|r-. ir ^ih. — ^h-- ^J PLATTSBURCH, N Y 12401 



TorlWiC-H.-TiIl^ij ll\L>LkFr'uiN3HJI MV 5l.l»r»iFfl 
D«dilA iifhcil ipHiwiffl:! Imllmj dul lrl*(rtWrti Bdri»t 

Crti 1 518 561 870Q 



CJRCLE 41 ON FREE INFORMATION CARD 



CIRCLE 36 ON FREE INFORMATION CARD 






2SC1308K 
Horizontal 
Output Transistor 




2.80 

Minimum order of 10 



CATV Parts and Accessories— at low, low MCM Prices. 



F59 
Connector 

y* For use with 59-U 

Cable 
v Ferrule Included 




SPL-702 
UHF/VHFIFM Splitter 

v 75 Ohm 

*> Three way splitter 
w/F59 connector 




TVT-1 

Matching Transformer 

*> UHF/VHF/FM 75-300 

Ohm matching 

transformer 
,- "F" Type input, 300 

Ohm twtnlead 

output 



JB-2 

Deluxe Coaxial Switch 
v fiJB switch for CATV, 
MATV, MDS.STVSl 
VCR applications 
m- 90dB isolation 
y Bandwidth DC-900 
MHz 




TVI 

Interference Filter 

^ Reduces inter- 
ference caused by 
auto Ignition, CB's, 
neon signs, etc. 

*>> Connects between 
set & antenna 




each ort » each 

(ichjp) olr(i-9) 



JB-300 
Coaxial Switch 

** Quick selection from 
TV antenna & cable 
to VCR or other 
sources 

»* 2-lnput, slide type A/B 
switch for CATV, 
MATV,MDS,STV& 
VCR applications 



Color Camera Cables 

Fits Panasonic, RCA, Quasar Equipment 

t* Superfiexible, low loss MOGAMl cable 

* For use with Panasonic PK-500, PK-600, PK-700; 



o 



JVC 66, 77; RCA 
003, 004, 006; 
Quasar 720, 
725, 730 



Join the hundreds who are saving BIG wit 
of replacement semiconductors ! 

Thlw special offer expires September 30, 1981. 

Distributed exclusively by MCM Electronic Parts. 

ERS 123A $ .28 ERS 163A $3.90 ERS 165 $2.40 

ERS 236 $3.95 ERS 283 $4.40 minimum order of 10 

no mixed quantities 

Sony Specials I Compare our prices and aavml 

C867A $3.60 C1034 $5.60 C1316 ....$3.80 

QH3F $1.20 C1114 $3.80 C1172B{D348) . .$3.20 

minimum order of 10 

High Voltage Tri piers no mlx ° d <*>* ntit ™ 

HVT500...$11.80ea. H VT 523 ...$13.90 ea. H VT 526 .. .$17.70 ea. 

minimum order of 10 

Get the whole MCM Parts-Saving Story. 
Order today and get our 04 page catalog froel 



ERS line 




CALL OUR TOLL-FREE LINES TODA Y FOR IMMEDIATE DELIVERY! 



1 



1 •800*762^4315 

Ohio Watts Line 



ELECTRONIC PARTS 



1*800* 543*4330 

National Watts Line 



> 

c 

o 

c 



u> 

CO 



CIRCLE 44 ON FREE INFORMATION CARD 



LAEMVNCED 

COMPUTER 
'ODUCTS 




s 



g 



o 

< 

94 



"V-DMVE" 



THE LAST WORD IN 8" 
FLOPPY-DISK ENCLOSURES 

THE VISTA v-1000 FLOPPY DIBK DRIVE SUBSYSTEM 




CUMET «*i?HtiiKti«iiDdi^u*tii» 



I MS 
SIMS 




VISId 5"." DISK 

NOW SAVE ON 

TRS 80 ADD-ON 

ONLY $325.00 



2 dfnve cable. 
4 drive cable 



*"5 2 FOR $31 5.00 „ 
.30.M 



UV "Eprom" Eraser 

, «Od*l UV»»1lE Stja.95 

[ ElachiMd by 45 years 
lipafiflFCfi 

M(Mf«lS-32T... J32S.0D 
i-Onjl )ot3uslii,il Miiou 



ATTENTION VIDEO HOBBYISTS!:! 

w BOX BUILDERS 

* USE AS REMOTE TUNER'TIMER 

* FULL SCH EMATI C S AVA I LA OLE 

* FOR ONLY tS.&OT - FREE W/ PURCHASE 

NEW. UNUSED COMPONENTS 
FriM Tii Mbibjtbi fliti Ciisittf 1 1 tart it 

;.'■:.: JtiifOR 



CbH For Voium& Discounts 



74 



95 



m 



HEWLETT HP-41: Powtrtul, 
PACKARD Y9l e*lj to U» 

HP 41-CV " Tfltr HP-4T. CDmmunlc«[s» wilh 
yau in. worai di tiBH u numbm 
199 oo ■ y&u cin cmtomtj* ins Hp-4i w 



p-itc 



HP-4;1CV 275-00 



1 



• Programming n Tin and oaiy 

• Con|lrtijfj,jt Wemcry « T « 
ovorycninQ 

• O-phonii Pffr-phou a oIIda 1 ycu 
ro e^funO cflpabillliBg 



HP-41 SyiCvm I 
HP-41 System II 
HP-Card Reader 
HP-Op!iCJi W*nai 

HP'Pla"1trr Prinlpr 
HP OlJjd HAW 



JM-OQ 

£r5M 

■ios-oo 

31500 
65 00 



RAM BOARDS SPECIAL ^ 

1EA Altaic U,1« D^am*; HAM 94**91 IKK 

Allan. A T«aka4 IM}?S U^l**r*d t> 3 )* I Ul\ 



FLOPPY DISK DRIVES 

■nTMIGO-1 4V th*fc EMfm 249*5 

OT-9*.-., 40 tracka 239 9 !i 

irTSA+Ofr-SS'aSlrmrjfca 39500 

LnKCrNiRfi 44*06 

;i>./,'' :-":^:.M-;i r»-1J4"9G 4HDQ 

C;u«s«i zjt CKwM nasoo 

lOSiEMtrifiSV-rjwrt 3*3(H 

a3s^.-o«*i MM 

UVVCWEtttm OuWSV 3QSM 

K>&IEME*$BJ 3-95,00 

1 CoufcliTtartO^nmiySingwSicUi. WT,(Kh4 SJijpg 

r Ooubbj T. aL .. Qaniuly &SubH 3*dA 1 EO T j*ca 4 75 06 



6000 MICROMODULE"* PRICE 

MOlhjL'NO DESCRIPTION 

HKHA Sftj*f B»rg. HuKflfflftim 

HO» Aff.jA£«w s,r>j* Bd Cotp 104091 

5*0 1 t« SKM Mlj1*#< Bearc 

9W: Ca.jCaqc 

9603. A S-:' M,i-h € - Ek-.*-i 

90&* P0*av SvDCXt 

S4Q5 CC impm Pmw Si^pi , 

»10 tHii.t^ Prore Be*™ 

tan Aj.in Picjc/M#nicini MadiiH 

» r J SwlteT«} U 1*1 i Rat* Boa* 

«■ " B HK EPROW/W.M UKhrl4 

fPflOW PrMrJinlflvig Ho*d 
ItfJwjvji PriW I.O Mhm 



■>j:-o 
Mff 



llUOhj 

16* SiaHo RAM UgQM* 476-1 

32K SuiK: RAM KOni 

Cvd t>lti^i*' 

U jrtpi* iProflfi-wwnici* T*ri#f 

A f>jift«i rXipm i S*'i»> i.QkiM 

lrrlfC*«j#nl T«H GGTtieGtt 
3iJ2? I'd MttMi 

C.v.-ATlCt*ur#»*JO.-r 
<J.VPOAXlUTifO AOAflPS ^rta Ar44fi 



LIST 
PRICE 

195 00 
1^560 

■■.:o 

10000 
JT5MI 
32500 

3D OQ 
OaOO 

4900 
3WOQ 
350 00 
?H«] 
4J500 
3SiCO 
ft»0Q 

eaoo 

3O50O 
394 « 
SMtfi 

3SOCM 



The Vista V30O Printer 




$1895 




Broakttmxiugh Jn Mass Sloragti 



Fnbnt 

■ Migl VQ1?Pd DWA. 1'Bni1ifjr gT tfBrB |1 migi OfBCOnfl 

byti] 

* Compare MCwmirt[iHflfl g-f.-UL-J - nti-m-i 
theory or optntion. lourco code lur DOS 
r." n intrmcnr i, i ■ Murs sc ns m a I <z y And ijistetrti 

a Ulfia all jiantJJrfl Apple D-B$ C Ornm J \iat (OPEN 

CATALOC. LOCK 0£l£TE LOAP ttc » «e*pi 

for INIT which haa. Hun imprOwM ana *rninnc*0 
m a Villa lormat routiTin 
a CffmpAlihf* *ihi Apple DOS 3 23 3 Pucil I i 
*nd CPU 2 2fw.r.rtrrtt!2B0*C'li ca-J b, UlerOtolt] 

* JK ■ B PROU gon1i.ni Ak>trjD«M rund-un* and am 
«iQht-jnch 1iqppy' din«i coda al'DWing compldii 
crj.rTir|*|i!ii.li1« <*■]» Appl# DOS 3 ? 3J 

* i20 dayi pim end Libor warrannv 

* lmRM4iAEe dr. 

SviUfin IntJud**: 

* VnU VtOOO j;j&i yiSc m a «>f pa**" supply & 
two OUME DATATRAK B Dh* Dr..pi. 

a Ufjla AKO Ouad Den«iL> DMA Dnh Conrroin" 
with MHwarp jih 

* S''odI inrorconiocliriQ eagle (50 omi Vi°*iA 
Lift Pile* ^ai^fcO^ 

2295 00 ^C<S»* 

J9.DO kff**^*^ 

S2H9M %1 52495™ 



V100O - 
ABA0- 
C able — 
HrJjdr To H 



WS% HEWLETT 

%LfiM packapo 

HP-85 

HP T22S Qr*phlci Ploiro» ST95 00 

h? i(.K Urrn^v Mod-j't . . 25% 00 

HP 5 1 W Duih M Utar Frffn Diia Omc ? 1 00 00 

HP 5 !■*- 5trV3l0 M«lo' Fin- Due DriTU 129JD0 

HP Pot Jo nan l y Modulo 

HP ROM Drawfif 

HP Plotter: Pnnlor HOMI 

HP mpub'OLiipLiE ROM 

HP MaiFi^ ROU 

HPSariAl i.-ti-iracc [RS-232C] 

HP-B3 $1895-00 



'f>3 r.c 
. 4000 

IM OO 
260 DO 
130 00 
3SC00 



524.95 TRS-SO/APPLE S24.95 

MEMORY EXPANSION KITS. 
41t6's. 16K{aOO/250ns. r 

1q 1/ a e*i "or $24.95 ft A HH 

Call For Uotume Pr^tng 1IWI1I 

* Spwdfli TRSS0 Scnemaic M6S 

* £*0an.f,-in In(er1.af.e Sfhefnatic S 4 35 

* EKoanwn IniQrlatE'CQniniBclcir " 9S 



CENTRONICS PRINTER 

AtOdfelTJT 

• CflntroniCC COmplfllfl pfinlfti 

• The 1 37 has enerytninrfl Chec k 
ana com p^ra iho Ipii urn 

• r*»* lr>Hv p*ice 5835,00 



32 K STATIC RAM BOARD 

3-1 DO 



ADD GRAPHICS TO YOUR EPSON 




a AOd Hi* printing nIM 
4 Add i At:-. 
* Ada! ioH-* J"n 
dfrmjole lyrTigOh] 

Ofdor PR12 Up^ndo 
$235.00 



S-f OO MOTHERBOARD SPECIAL 

8 Slor expandable w/9 conn 

rog 5.69 95 NOWSSt 95 



S HUG ART DRIVE 



* UO D»; VHfitVKi 

• CHECK «JB F1GKPPY D*J> PUhGlHa' 
ONTHISPAAE 



449.00 

AUO 
B-JI£U£HS 
FD I30~| 

41t.00 



CHARACTER GENERATORS 



■■-.^.- u ' - 

r2H1li + *,r:j Ktnl 

Uhh' ' 



FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRJCESI 
1 a PrOVftll Quality Factory tested products only. 

2. Guaranteed Satisfaction 

Call For Special School Discounts 




MICROPROCESSORS 

:».■' to w is aub 1 1 li as 

ZB003ift»r«WJt '*a60 

zte... io.ts 

T*» 
USDS 
1195 
1J81 
UO 
1991 
14J9 
id 9S 

tn 
amsa 

4a>99 
■H 

11» 

iaaa 

•MS 

..11.T& 

194H 



ZMA 
r j ,..-.- 
MM 

BUM 



SSQ1 

3901A 

»63 4W SsttAJ H<* 

Tin MOOJl 

HO? 

■ :-:.^ 

iMbiQO 



■ 30 Mm 



K1 '. .; . r*aWfl 



■614 'U'ii 

BOJU ID--JS 

■759 4«9S 

B T 4| UB5 

.-:-- 3T>4 

BOM I9» 

ADVANCED SUPPORT 

JU^aSl 1 Anm F tatAai tf 1T&QQ 
ITS 00 
7915 
19Mb 

Z-eb SUPPORT CHIPS 

£0O-P(O 3 5MHt B?5 

ieoAPio JouHi UBS 

JftHHC 35MM| "T5 

,'«AvTC JIOUH" 

J»QMA J5WH1 

. T «*DUA AQMHf 

HOOSCfQ jsum 

ISOASaCLO JOUh; 

£gOA>S*T>i JfljUri; 
O04>0r7 3£MH[ 
JH-Sl0r7 JOMMt 



J6 9S 
35 94 
3940' 
UK 
»40 
■3i94 
3940 



24 95 

JH94 



eoBo/aoas support 

iiss.-flisfti.'O 
if-ML-O'AUHEEHW 

1707 Q,n Pam Cfirti 
0?0S.'TA5 UBDveM* 
(Q13 • W Ira 

$5T4Pn3rYl r inf 
rJJ'B. Bx-a CVrifi 
|J3J C«llO*n 
BJ2-4 ^ MMhUI 

BT3(i Out Onrtr 
KJBSf* GoOTil 
fl3M- 5v» -C*f 
KM f «Q LO 



S800 SUPPORT CHIPS 



S3*'! S«J ■■■ Fc'D-i 

BBAi HDACKS CRT Coni 

SBATColOfCHT 

MWAC'A 

K052 &f>Al fcuar 

U» Modijttl^ 

MTIA HQMmOSC 

H7& 

DflKi Dui r>„ # . 



?atKV 

7$0TV 
241 TV 
»3*V 



JSJJ i 49 

2937 4 49 

29J9 i 49 

3529 141 

39411 i 49 

a»a support CKtPS 

iSi-U Pl* TSC 

Ba23»Ajlt. ,195 

9030009 I'-J^Li-.x;. ?! ag 

". J iffl Ba 

lUa 



dwiihim 

1765* 

3T1flr9V 

Jtlft-SV 12V 

UaaATj 

J204ATJ 

iMagto 

B151t4S>3 > 3 

■3Sr» n - ■ 

Bttl2f 74Ii .. * 

:.- -i, I 199 ■ I 

fljsixi si: . 4 

12573 

92^131 



i'4S 
399 

IBftS 
490 
4«0 

4D0 

bid 
d -y, 
Hl5 



■4150' 



NOTe WC PMOCWAM *-»lOM5 



CHARACTER GEN. 


ZM3401 ii^uep#f 




asi.i.-:oniiViL*** 


I3 3'j 


jQi3.A0W3.SV>tjSwi 


1495 


MCMB371 




WCMB3T 1 A 




*ACMo37J 




MCMB3T4 


14,40 



UARTS/BAUD RATE 



1^ 

995 

- ■■- ■: 



■■■■. ... 

AtBT013L4V l^YI 

"vent ma i u 

A»StfJ-i5* mi I.. 

.... i , 
23W LI5WT 
IHIBawim, 
IAV« TB14T2B ..... 
HClAAl^ 



AUM«] T35 

miajSC >194 
KEVRQARD EMCOOCRS 

AT4-I37B •] T S 

Avf-MhW Oi B 

TACB3J 13'. 

T4C923 3 9! 



STATIC RAMI 
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.-»■ 


m 
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!iuni;-. ,4^*m 
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•W7MH 
















r ■.■!.■■.:■ -a 
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EMU4401 








AMDfttAOM^ 
















HB1 


■■>■■ 






»;iw»Httw,i 
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r ^ 


■J* 


(1-1 '.»H CWCH 


rH 
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00*073 


35 


3-4C1?* 


275 


LW723N/M 


76 


SN75451N 


00*07$ 


-35 


74C17S 


275 


LMTOJI^W 


96 


SN7S462N 


CO40T* 


139 


F4CIB2 


3-39 


LH739M 


119 


SN7S453N 


00*07* 


35 


74CIB3 


£39 


LMT41QHM 


33 


SN75454N 


00*075 


35 


J-4C195 


239 


LM741CV-14 


It 


SN75491H 


CCM041 


35 


MC922 


7 95 


L.MT47P^« 


79 


SN75492N 


00*04? 


35 


74CB23 


595 


LUT45N,'H 


39 


SN754B3N 


00*044 


195 


UMHXSS 


ISO 


LW7*.3Ch 


295 


SN754B4N 


co*ooa 


395 


MMS0CB7 


US 


LM13IOM 


190 




! 




HETABL 


3T0HE! 


iOPENMONSAT 




STORE VI 


310 -a 


E FtiTigm a 


ar.U Ana 


: a 4-' !,.!■■ T.h. . 




R«tftll. Win 


STOflE *J 


HJ* T 


imhi* R^Jfl Sjii JrJsn 


CA9513I ■ (40H|M6'nin 




1.95 

1.65 
f65 



I.B5 
■ 70 
295 
2.B5 
I 75 
229 
199 



AEMVNCED 

COMPUTER 
RODUCTS 



1.95 
1.90 
1.95 
1 95 

1 95 

4,95 



250 
295 
2 39 

199 



1 29 
1.49 
3.23 
3 25 

4.95 



2 75 
2 49 

1 9B 

2 49 

2 4B 
2 42 
1 49 
1 95 



395 
395 
350 



Double- Density Eight-Inch ^ 
Floppy Disk Controller t c6™ 

FEATLTnM: V 3 

High ipeod DVA Enniiflt a' cai.i 

COmplnCff dDCuminiitHon prandsd — 
■m-cluOBS en»ry or operation icurcf code 
lor DOS *nh4nc*m*n! unhliit. ichtmilici 
4ti<J UiiKeSle 
*Uiea all liindard Apple 0-0$- com'nanos 
[OPEN CATALOG LOCK DELETE LOAD 
sic 1 Excffpl fc IMT which baa Emah 
•mprQfed 4fltf tflrianeto: \f\ a VHIA rprnut 
cpulmfl 

Compaltti'ifl wiifi AppieOOS 3 2 3 3. P*ic *■ 
1 land CPM 2 2 rwilh th« ZBC 

io'i cva ByMiefDioiii 

■ i^i-*«t '.0 in Snugtri ANSI nHndard 
"1-mcii Koppy dnh dr f ci 
I PRQM cDiurj aulOCOOt Ij-cvoh 
lit (-gni-Ticn HOOOy dfivtf tQtim 



NON-LINEAR SYSTEMS, IKD ($ff 

TOOCHM-ftjjT 20 



DIGITAL 
MULTIMETER 



hVSpBHt Sffii 10 

CtfflT»« Pwb iifl 

jUdplexrlt II Firnwitfl 

A3(*:«>. 

\r-,rrj J..in S-fiW- 

ImmX-iDControuei 
AT Mjsi SifTnrctJtr 
16 Clt Analog incut 
?Dh Arttlog Oulgul 
■ "!■■;.■ •.- f ::- 
Vftrfalc 



Apple® II 48 K 
Apple® II Plus 

DISK SYSTEM SPECIAL 

Appta II Plu5wV4flK Supermod Video ModulEtor 

DisK If w/Controller Inieger Based ROM Card. 

CALL FOR PRICES 

515900 0S6S.Dfl.-Stt.ltr S349W iifeger *DV Zri 

DCHjrjHUafen.il 3*9 « U 4 Pi W».j^ 
26900 ft* n mb**iim 1 Dm >J ClUflHl . 

'7945 [hsk N I6S Llpj"** Kn 

26405 R»K*l Lang SirBt^i Ortntapftan 

Pj'ii* Pn^lP Cira 165 DC B ( Keen CmJrAr 

Corwruxarions Card iBtOO Hnntci Sptccnua 

BuwiSeftPiBitPkg 6Ji K tarnpM + 
CoftUI 10 '.':■;:.:.-* Z-.t y.:<"y*r 



Z594S 

1HSS 
119K 

l :sii: 



462500 Ciyj.r 



Zt 95 
HH 
549S 

WW 

; :' : : : 

169 ao 
2/J90C 



fppplG/// 

CALL FOR PRICES 

* Aoprt 111 OplKin A: AppfB II tttlR, 

information An*rya.1 Pittas*. • *"<*■ '" Q P 1tDrt C Bama aa 

1 2' BVW MdnlrHf Opdpn A Plus Oi Jk H ItK Ap^ls III 

■ AopH III Op1»or> ft Sam. aa SH»h** Th#rrr»al Prlnlar 

OpUon A Plua. Diak II For • V^i m t tuMDttlff >HK Ana.* di in. 

Ajaola III .,., ** AflCfl iw 





BECKMAIM 

Digiml Multimeters 



\ 



MU1H 1^ I 1 r II ..1 |\|i |M II i|>i 
Outta ifcOHl - 1MTICH J10K*H' ISM 



Ntt aUvr VjVr- h.1 miw i-,U C^-if* 
UrtnCr taKW * r* 1 D **v in tn u^jn 

IE Cm 300 [hg-lai Uunnteiri 1 1 1 Q 

1 EC h ] 1 [Vj.lal UuflmvlBr j 1 40 

■ E ElM 330 J5rfj-ril Mu.nr-.cret 11 S9 

VC-JOl V.n h 1 Ol.-pr^ClSt >10 

4: isc £?' 




CEBBCCHTIriHEHTAL SPECIALTIES 

Mil l*-l 4D-en«rcl lA^C HMOT Sflfl.Cffl 
WD UH LOJK WtMlor EODO 

■MO Utf Logc MrjmeF 147 M 

HU- 1 » 1 00 MM: Pt» tkUc Frtquencv Comta 

■aU IF- 1 Dr}<tJl Lege PrgCo SO CO 

Haiti 1M Eoawny mgc Pqh Z8« 

Haltf IP- J H^ Spjrt 1 CPC Put* " 00 

imn int-usa-; P-obe kii ai « 

■nWLTM.LJM Legs JlAnUvtii Kib 22CV250 




0i 




Proto Boards 

t«99 PB-^04 &4GQ 

00 laOO rtV^tU AT CO 

01 21 DQ PB-304n t40O0 
t>2 2500 ra-KHAFtl 'iSM 
03 4300 



NEW APPLE PRODUCTS 

• -AWLE FUr-£iM*ftntnJ[iijr*nlsn*vTOitiH * OOS 31 Ujvhi Ml 21^ -tn Ortff r, lB-eKUr 

■T»du« **»*d ipKfejiT to Asp* HBH lenwl y;. 
m El' ] - Hfp *:■ u :t V^c hurt b A»at Co-tMit 

nmnttunFud Suits ititfune*! iitc 5: 

> E*R-**k-3" Hh«n F*»*s NEDS-Mffi n> £0* • Cmona* 11 Iivadci hi JOS wr# vwkvq 

fafluntACh -,■■;■■ T 

• "SEC *mf W - 1 Caiiw VB infertu earvtwf 

aawrow and traaa (9IH ro»*l n«u< "mar 1* i««im ihiw 

• -t,mt 'OKTftWI JUSCC "in" 



• ■Jk»li tmTTEJT IS UU 







ioae*. 



tftj >: 



a.i ■■ Saw 

B19D0 

■ StrnlbJt-iD (HSU 
• Aa* 5*wivw lAMn Afpa fjfqrt irwtMi 

CmI JH90P 

■ NEW CJdrAriij CdtTJH* SpHrnAmE C*xA 
C*r XU44S 

■ VEW Z« SdKMT fr WIlE CPU f ? I U BAS't 
5D HJ' J -:v 



* ...;■■•..-.--., i..,:v;i (:j ::; 

VviCaic KaypBdi Numbcif k«n»d 

KiufSC ina - KaygrBt ^lirCiH ta-^f-r 

Hltr . ... itaaoc » ILli^S i[-K . Jf-^r,,.!. 

NEW APPLE SOFTWARE 

I tTtEtlTTiU - fox 1 nwtl 5ui Pjpmhfn 1 L |*a hnh~ ■ «< F«l vr^jion ri Mtircr ^ j*^ 

*l*ifjlde> tJ4« mrShMSrizd^ Snulvnllw HIM 

Mlllaaamwrai-htRalw^unr-.rs JIOJB S 'aj^ !■ hp- N^ usm 

j uniiiii ttMS fi -iwiu Tai nr was 

? m Aft* J« fJ.ii 5rt*n » b, pu 

NEW Lockamitti Var 3.1 — Back up ypui vatuatla mmler OnKetrea 1 ontj £74.95. 
Pftrvimi ihc IPU ol rtiur anp#n,(ivc> to'i'war* 




ON A 
PLUG-IN CARD. 



ZJOSCIFTCrARD (239-00 




MOUNTAIN COMPUTE PL 

■ XPAHSPOH CHASSIS 
r c^. ni mw^ 



AATARI 800 & 400 

Personal Computer System 

ATARI 800 S799°° 
ATARI 400 $375™ 



DIGITALKER 

Speech Synthesis System 

T^l Pf&fTtLKSn >i ieiM£i »pWJ#MllfK«i m 
eei^fq tJ inukffk- ■hnm' MQS *** 

fnHd C.t J ll 1 .V"! I-I I ««*:ll L'KHV> 

rrv rVO *>4 tMkf> HQU *r^ +1-*-. uwd 




naf 1** iwwthi 
DHjrtALKEft'" OriOeO.OibWtfp* twiBtHncj 



ISinateonduotof 



ATARI SOO I nc lu d««\: Computer Co nBCie, B AS fC Lang, Ca rtridfl e, BASIC 
Language Programming Manual. BOO Operator's Manual w/ Note bo ok, 
VSK RAM Module, Power Supply. TV Switch Box. 

<66(S ItS Krtr, 11K 

»« 

™-» n« 

)'-X 






F-ax*:wlfLi^«tj-.»,.:.^v JIM 
Jut. iAfcC MM 

hwo«.0nvl una 



1** dW Ur-.-. V.»^ 



,,;- -,. rV .... 
,. . .... ..... 



SINGLE BOARD COMPUTER SELECTION GUIDE 



urn riKfsin 



K-S-DdM 
MIU 



rlBCEUJi JCPritn tiELdUIL 
259 JJJK »■* 

1531 991 CO K 



Texas Instruments 
99/4 personal computer 

Su CM not Color. Muse, Sound 5 Graph tcs - 
£ 1 Powerful Extttidcd SuoC-AU BuiIMn 

Now 1 Special T.V. 
Adkpltj I Bis you 1 
your eitjti«j T.V. 
as a ppmpul.e!r display. 




INTELLIVISION 

ACP LOW PRIiCE 

$259.95 




GAME CARTRIDGES *2fl.flS 



auilAi.i mOCOT MUEHOH 

FOOTBAiL 1AKFT1WJ. MU^M atfTUt 

kiTO Mil JUMNTUBI smce (tm! 

IHM CittKICI HA UTU 

OOLF lUIXflff fc%'M;u^5" 

S«:r« tACKDlMH3>f 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-881 3 

(800) 854-8230 or (800) 854-8241 



CIRCLE 13 ON FREE INFORMATION CARD 



DRIVER'S LICENSE * Oft MAJOR CREDIT CAHD 
alSREQUIREDQlM ALL CHECKS MON £* QftUE " 
OR CASHIER CHECH WILL FACILITATE THE 
SHIPMENT OF tout* PURCHASE 



5B 



/IRE 

IJOMHi 
SCO MHz 

lit) 
St) 

1. 1 .0 ppm 2 



>■ parts wij. 



t + AC 



ATIONS: 



1 MHz ID 
Less than 
100 Hz U 
1.0 KHz ( 
7 digits, 0. 
2.0 ppm 2' 
5 VDC® 






'earwajT-anty 
day 1 '-an j 

adapter kit 
arfrprogram. 
• of receiver 



95 
WIR 

KV. 5 rani; 

) Amps, 5 1 
20 Mcgohr 

S, DC/ AC 
>C volts 

REAV 





i^nili rTcsm 




E trinsrorn 


D 


sick-up loo 


9i Wired 


c 




S3 


> dapv il n< 




d SS lor v 


cp 


il add 1 I 


DO 





95 



8 



16K Memory 8/$16.95 

4116 300ns * 
ALL MERCHANDISE 100% GUARANTEED CALL US FOR VOLUME QUOTES 



LS SERIES 



7400 SERIES 



74LS0C 


.25 


74LS163 


.95 


7400 


.19 


74128 


.55 


74LS01 


.25 


74LS164 


.95 


7401 


.18 


74132 


.45 


74LS02 


.25 


74LS165 


.95 


7402 


.19 


74136 


.50 


74LS03 


.25 


74LS166 


2.40 


7403 


.19 


74141 


.65 


74LS04 


.25 


74LS168 


1.75 


7404 


.19 


74142 


2.95 


74LS05 


.25 


74LS169 


1.75 


7405 


.22 


74143 


2.95 


74LS08 


.35 


74LS170 


1.75 


7406 


.22 


74144 


2.95 


74LS09 


.25 


74LS173 


.80 


7407 


.22 


74145 


.60 


74LS10 


.25 


74LS174 


.95 


7408 


.24 


74147 


1.75 


74LS11 


.35 


74LS175 


.95 


7409 


.19 


74148 


1.20 


74LS12 


.35 


74LS1B1 


2.15 


7410 


.19 


74150 


1.35 


74LS13 


45 


74LS1S9 


9.95 


7411 


.25 


74151 


.85 


74LS14 


1.00 


74LS190 


1.00 


7412 


.30 


74152 


.65 


74LS15 


.35 


74LS191 


1.00 


7413 


.35 


74153 


.55 


74LS20 


.25 


74LS192 


.85 


7414 


.55 


74154 


1.40 


74LS21 


.35 


74 LSI 93 


.95 


7416 


.25 


74155 


.75 


74LS22 


.25 


74LS194 


1.00 


7417 


.25 


74156 


.65 


74LS26 


.35 


74LS195 


.95 


7420 


.19 


74157 


.55 


74LS27 


.35 


74LS196 


.85 


7421 


.35 


7415B 


1.65 


74LS2B 


.35 


74LS197 


.85 


7422 


.29 


74160 


.85 


74LS30 


.25 


74LS221 


1.20 


7423 


.29 


74161 


.70 


74LS32 


.35 


74LS240 


1.85 


7425 


.29 


74162 


.55 


74LS33 


.55 


74LS241 


1.85 


7428 


.29 


74163 


.85 


74LS37 


.55 


74LS242 


1.85 


7427 


.29 


74164 


.85 


74LS3S 


.35 


74LS243 


1.B5 


7428 


.45 


74165 


.65 


74LS40 


.25 


74LS244 


1.75 


7430 


.19 


74166 


1.00 


74LS42 


.55 


74LS245 


2.85 


7432 


.29 


74167 


1.95 


74LS47 


.75 


74LS247 


.76 


7433 


.45 


74170 


1.55 


74LS48 


.75 


74LS248 


1.25 


7437 


.29 


74172 


5.95 


74LS49 


.75 


74LS249 


.99 


7438 


.29 


74173 


.75 


74LS51 


.25 


74LS251 


1.30 


7440 


.19 


74174 


.89 


74LS54 


.35 


74LS253 


.85 


7442 


.49 


74175 


.89 


74LS55 


.35 


74LS257 


.85 


7443 


65 


74176 


.89 


74LSS3 


125 


74LS258 


.85 


7444 


.69 


74177 


.75 


74LS73 


.40 


74LS259 


2.85 


7446 


.69 


74178 


1.15 


74LS74 


.45 


74LS2S0 


.65 


7446 


.59 


74179 


1.75 


74LS75 


.50 


74LS266 


.55 


7447 


.69 


74180 


.75 


74LS76 


.40 


74LS273 


1.65 


7448 


.69 


74181 


2.25 


74LS73 


.50 


74LS275 


3.35 


7450 


.19 


74182 


.75 


74LS83 


.75 


74LS279 


,55 


7451 


.23 


74184 


2.00 


74LSS5 


1.15 


74LS280 


1.9B 


7453 


23 


74185 


2.00 


74LS86 


.40 


74LS283 


1.00 


7454 


.23 


74188 


18.50 


74LS90 


.65 


74LS290 


1.25 


7460 


.23 


74190 


1.16 


74LS91 


.89 


74LS293 


1.85 


7464 


.39 


74191 


1.15 


74LS92 


.70 


74LS295 


1.05 


7465 


.39 


74192 


.79 


74LS93 


.55 


74LS298 


1.20 


7470 


.35 


74193 


.79 


74LS95 


.85 


74LS352 


1.55 


7472 


.29 


74194 


,65 


74LS96 


.95 


74LS353 


1,55 


7473 


.34 


74195 


,85 


74LS107 


.40 


74LS363 


1.35 


7474 


.35 


74196 


.79 


74LS109 


.40 


74LS365 


.95 


7475 


.49 


74197 


,75 


74LS112 


.45 


74LS366 


.95 


7476 


.35 


74198 


1.35 


74LS113 


.45 


74LS367 


.70 


7480 


.59 


74199 


1.35 


74LS114 


.50 


74LS368 


.70 


7481 


1.10 


74221 


1.35 


74LS122 


.45 


74LS373 


1.85 


7482 


.95 


74246 


1.35 


7.'- LCI 23 


.95 


74LS374 


1.80 


7483 


.50 


74247 


1.25 


74LS124 


2.99 


74LS377 


1.45 


7484 


.50 


74248 


1.85 


74LS125 


.95 


74LS378 


1.18 


7485 


.65 


74249 


1.95 


74LS126 


.85 


74LS379 


1.35 


7486 


.35 


74251 


.75 


74LS132 


.75 


74LS385 


1.90 


7489 


4.95 


74259 


2.25 


74 LSI 36 


.55 


74LS386 


.66 


7490 


.35 


74265 


1.35 


74LS137 


.99 


74LS390 


1.90 


7491 


.40 


74273 


1.95 


74 LSI 38 


.75 


74LS393 


1.90 


7492 


.50 


74276 


1.25 


74LS139 


.75 


74LS395 


1,65 


7493 


.49 


74279 


.75 


74LS145 


1.20 


74LS399 


1.70 


7494 


.65 


74283 


2.00 


74LS147 


2.49 


74LS447 


.37 


7495 


.55 


74284 


3.75 


74LS148 


1.35 


74LS490 


1.95 


7496 


.70 


74285 


3.75 


74LS161 


.75 


74L5668 


1.69 


7497 


2.75 


74290 


.95 


74LS153 


.75 


74LSKG9 


1.89 


74100 


1.00 


74293 


.75 


74LS154 


2.35 


74LS670 


2.20 


74107 


.30 


74298 


.85 


74LS155 


1.15 


74LS674 


9.65 


74109 


.45 


74351 


2.25 


74LS156 


.95 


74LS682 


3.20 


74110 


.45 


74365 


.65 


74LS157 


.75 


74LS683 


2.30 


74111 


.55 


74366 


.65 


74LS1S8 


.75 


74LS684 


2.40 


74116 


1.55 


74367 


.65 


74LS160 


.90 


74LS685 


2.40 


74120 


1.20 


74368 


.65 


74LS161 


.95 


74LS688 


2.40 


74121 


.29 


74376 


2.20 


74LS162 


.95 


74LS689 


2.40 


74122 


.45 


74390 


1.75 










74123 


.55 


74393 


1.36 










74125 


.45 


74425 


3.15 










L 74126 


.45 


74426 
74490 


.85 
2.55 



T.V. 
CIRCUITS 



MISC. 



74S00 SERIES 



74SDO 


44 


74S74 


.69 


74S163 


3.75 


74S268 


1.49 


74S02 


48 


74S85 


2.39 


74St6S 


4.65 


74S260 


1.38 


74SQ3 


48 


74S86 


1,44 


74S169 


5.44 


74S274 


19.95 


74S04 


ra 


74S112 


1.59 


74S174 


1.09 


74S275 


1995 


74505 


79 


74S1 13 


1.98 


74S175 


1.09 


?J5?»; 


2.90 


74S06 


48 


74S114 


1.50 


74S181 


4.47 


74S287 


4 75 


74E09 


£18 


74S124 


2.77 


74S182 


2.95 


74S288 


4.45 


74S10 


M 


74S132 


1.24 


748188 


3 95 


74S289 


698 


74SV 1 


63 


74S133 


.98 


74S589 


14.95 


74S301 


6.95 


74S15 


;■.■] 


MS 134 


69 


74S194 


2.95 


74S373 


3.45 


74S20 


H 


74S185 


1.48 


74S195 


1.89 


74S374 


3.45 


74S22 


H 


74S138 


1.08 


745196 


4.90 


74S381 


795 


74S30 


48 


74S189 


1.25 


74S197 


4.25 


74S387 


5.75 


74S32 


98 


74SI40 


1.45 


74S201 


14.95 


74S412 


2.98 


74S37 1 


87 


74S151 


1.19 


74S22S 


8.36 


74S471 


9.95 


74 538 1 


68 


74S153 


1.19 


74E24Q 


8.98 


74S472 


IC8S 


74S4Q 


44 


74S157 


1.19 


74S241 


3.75 


745474 


17.85 


74S51 


78 


74SI56 


1.45 


74S251 


1.90 


74S482 


15.60 


74S64 


79 


74S161 


2.85 


74S253 


7.45 


74S570 


7.80 


74S65 1 


23 


74S152 


3.70 


74S257 


1.39 


74S571 


7.80 



MC1330 


1.89 


MCI 350 


1.29 


MC1358 


1.79 


LM380 


1.29 


LM386 


1.50 


LM565 


.99 


LM741 


.29 


LM1310 


2.90 


LM1800 


2.99 


LM1889 


2.49 



8T26 


1.69 


3242 


9flfi 


8T28 


2.49 


AY5-1013 3.95 


8T95 


.99 


TR1602 


4.95 


ST96 


.99 


IM6402 


7.95 


8T97 


.99 


1771 


24 95 


BT98 


.99 


1791 


36.95 


1488 


.99 


UPD76S 


39 95 


1489 


.99 


8272 


39.95 


DM8131 


2.95 







CMOS 



74COO 

74C02 

74C04 

74 COB 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C76 

74CS3 

74C85 

74CS6 

74C89 

74C90 

74C93 

74C95 

74C107 

74C150 

74G151 

74C154 

74G157 

74C160 

74C161 

74C162 

74C163 

74C164 

74C165 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 

74C200 

74C221 



74C373 
74C374 

74C901 

74C902 

740903 

74C905 

74C906 

74C907 

74C908 

7.;C909 

MC910 

74C911 

74C912 

74C914 

74C915 

74C91B 

MC820 

74C921 

74C922 

74C923 

74C925 

74C926 

74C927 

74C928 

74C929 

74C930 

4000 

4001 

4002 

4006 

4007 

4008 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 



2.75 


4018 


2.75 


4019 


.80 


4020 


.B5 


4021 


.85 


4022 


10.95 


4023 


.95 


4024 


1.00 


4025 


2.00 


4026 


2.75 


4027 


9.95 


4028 


10,00 


4029 


10.00 


4030 


1.95 


4034 


2.00 


4035 


2.75 


4040 


17.95 


4041 


15.95 


4042 


5.95 


4043 


5.95 


4044 


6.75 


4046 


7.95 


4047 


7.95 


4049 


7.95 


4050 


19.95 


4051 


19.95 


4053 


.35 


4060 


.35 


4066 


.25 


4068 


.95 


4069 


.29 


4070 


.96 


4071 


.45 


4072 


.45 


4073 


.35 


4075 


.25 


4076 


.45 


4078 


.95 


4081 


,95 


4082 


.45 


4085 


1.15 


4086 



DIP SWITCHES 

4 position .85 

5 position .90 

6 position .90 

7 position .95 

8 position .95 

CONNECTORS 

RS232 MALE 3.25 

RS232 FEMALE 3.76 

HS232HOOD 1.25 

S-100ST 3.95 

S-10OWW 4.95 



4093 

4099 

14409 

14410 

14411 

14412 

14419 

4502 

4503 

4508 

4510 

4511 

4512 

4514 

4515 

4516 

4518 

4519 

4520 

4522 

4526 

4527 

4526 

4531 

4532 

4538 

4539 

4543 

4555 

4556 

4581 

4582 

4584 

4585 

4702 

4724 

80C07 

80C95 

80C96 

80C97 

B0C9B 



TRANSISTORS 

PN2222 10(1.00 100(8.99 

2N3904 10(1.00 100(8.99 

2N3906 10/1.00 100/3:99 

2 N 30 55 .79 10/6.99 

IN4148 25/1.00 

IN4004 10/1.00 



LINEAR 



VOLTAGE REG'S 



7805T 
7805r 
7812T 
781ST 
7824T 


M 
.99 
.89 
.99 
.99 


7905T 
7912T 
79 1ST 

7924T 


.99 
.99 
1.19 
1.19 


7805K 
7812K 
7815K 


1.39 

1.89 
1.39 


7S06K 
791 2K 


1.40 
1.49 


78L05 

7BL12 
78L15 


.69 
69 
69 


79L05 

79L12 
79L15 


.79 
.79 
.79 


LM309H 

LM317T 
LM317K 


1.49 
1* 
3.96 


LM323K 
LM337K 


4.95 
3.96 


Ts 


TO-220 K- 


= KK3 L=TQ-92 





ILM301V 

I LM308V 

ILM309K 

ILM311 

ILM317T 

ILM317K 

ILM318 

IlM323K 

ILM324 

ILM337K 

LM339 

LM377 

LM380 

LM3B6V 

LM555V 

LM556 

LM565 

LM566V 

LM567V 

LM723 

LM733 



LM741V .29 

LM747 .79 

LM74BV .59 

LM1310 2.90 

MC1330 i.r" 

MC1350 1.29 

MC1358 1.79 

LM1414 1.59 

LM 1458V .69 

LM1488 1.39 

LM1489 1.39 

LM1800 2.99 

LM 1889 2.49 
LM3900 

LM 3909V .98 

LM3914 3.95 

LM3915 3.95 

LM3916 3.95 

75451V .39 

75452V .39 1 
75463V .39 1 



VISA* 



JDR MICRODEVICES, INC. 

1101 South Winchester Blvd. 

San Jose, California 95128 

800-538-5000 800-662-6263 (Calif.) 

408-247-4852 



T=TO-220 V=8PIN K=TO-3, 



TERMS: For shipping Include $2.00 lor UPS Ground: $3.00 
(or UPS Blu* Labal Aln SI 0.00 minimum order. Buy Ana 
Restdenla add 6Vi% sales tax Calif. Residents add 6% 
salaa lax. We reanrw Ins right to limit quantities and 



onii 



p to$ 
tet. 



b to$ic 

DlO-ELEi 
est eled 
'deli vert 
runs ol 
ry page 
with el< 
iment y. 
liss. Ma 
ery issi 
>ney-sa' 
Set all t 
ry monl 

onics 



ngs, 

laymer 
iXTRA 

n— MA 

— Evei 
Todaj 

me 

i, 14 issi 
ff newss 

d. 28 iasi 
M off nei 

2 issues 
ff newss 

24 issue 

off new 

B.00 per yi 
(7.50 par j 

a new sut 
i extend ir 

I print) 



CIRCLE 63 ON FREE INFORMATION CARD 



delivery 



4K STATIC RAMS 8/18.95 

2114 LOW POWER 450ns 
ALL MERCHANDISE 100% GUARANTEED CALL US FOR VOLUME QUOTES 



8200 



8202 

B205 

8212 

8214 

8218 

8224 

8 226 

S228 

8237 

8238 

8243 

8250 

8251 

8253 

8253-5 

8255 

8255-5 

8257 

8259 

8272 

8275 

8279 

8279-5 

8282 

8283 

8284 

8288 

8287 

8288 

8289 



45.00 

350 

1.95 

3.90 

1.85 

2.50 

1.85 

4.95 

19,95 

4.95 

4.50 

14.95 

5.50 

9.85 

9.85 

5.25 

5.25 

9.00 

7.00 

39.95 

29.95 

10,50 

10.50 

8.65 

6.65 

5.80 

6.65 

6.65 

25.00 

49.95 



IC 
SOCKETS 

1-100 lOOpcs I 
8 pin ST 
1 14 pin ST 
116 pin ST 
I 18 pin ST 
|20pinST 

1 22 pin ST 
124 pin ST 

123 pin ST 
|40pinST 

ST = SOL 
8 pin WW 
1 14 pin WW 
1 16 pin WW 
1 18 pin WW 
l20 pin WW 
1 22 pin WW 

1 24 pin WW 
I 28 pin WW 
140 pin WW 

WW = WIREWRAP 



LEDS 

Jumbo Hod 10i1.00 

Jumbo Green 6j1.00 
Jumbo Yellow 6i1.00 
5082-7780 A3'CC .79 
MAN74 .3'CC .99 
MAN72 ,3'CA .99 



.13 


,11 


.15 


.12 


.17 


13 


.20 


.18 


29 


27 


.30 


:u 


30 


27 


.40 


;32 


.49 


.39 


dert; 

.59 


.49 


.69 


Si 


.69 


.ho 


99 


,90 


1.09 


.98 


1.39 


1-28 


1.49 


1.35 


1.69 


1.49 


1.99 


1.80 



2101 

2102-1 

21L02-1 

2111 

2112 

2114 

2114L-2 

2114L-3 

2113L-4 

4044-4 

4044-3 

TMM2016 

MB6116 



6800 



Z80 



6800 


6.95 


6802 


11.95 


6809 


37.95 


6810 


4.60 


6820 


4.95 


8821 


4.95 


6828 


9.95 


6834 


18.95 


6840 


14.95 


8843 


42.95 


5844 


44.95 


8845 


29.95 


5847 


15.95 


8850 


4.75 


6852 


5.75 


6880 


10.95 


6862 


11.95 


6871 


25.95 


6675 


6.95 


6860 


2.95 



ZSO 


8.95 


ZS0A 


9,95 


Z80B 


19.95 


Z8QPIO 


6.50 


ZSO A- PI O 


8.80 


Z80-CTC 


6.50 


Z80A.CTC 


8.65 


Z80-DABT 


15.25 


Z80A-DART 


18.75 


Z80-DMA 


17.50 


ZSOA-DMA 


27.50 


ZBO-siora 


23.95 


zaoA-siora 


28.95 


Z80-SIO/1 


23.95 


ZSOA-SIQ/1 


28.95 


Z80-S!O;2 


23.95 


Z8QA-5I0/2 


28.95 


zao-sioa 


17.95 


Z80ASIO/9 


22.95 



MPU'S 



6502 



8502 

6502A 

6504 

6505 

6520 

6522 

8532 

6551 



6.95 
12,95 
6.85 
8.95 
4.95 
9.95 
14.95 
14.95 



8035 
8039 

soauA 

8085 

8086' 

8088 

8155 

8156 

8185 

8185-2 

8741 

8748 

8755 



16.95 
19.95 
3.95 
12.95 

99.95 
39.95 
11,95 
11.95 
29.95 
39.95 
39.95 
69.95 
49.95 



BEFORE YOU BUY CALL 
JDR FOR THE BEST PRICE. 

800-538-5000 
800-662-6233 



(CALIFORNIA RESIDENTS) 



DYNAMIC RAMS 

4027 (250ns) 2.50 

4116-150 (150ns) 8/21.95 

4116-200 (200ns) 8/19.95 

4116-300 (300ns) 8/16.95 

.4164 (200 ns) CALL 



KJOpCl 

2.00 
2.65 
2.35 

2.00 
CALL. 



STATIC RAMS 

fOffpsi 

(450ns) 1.95 1.85 

(450ns) .89 .85 

(LP) (450ns) 1.29 1.15 

(450ns) 2.99 2.49 

(450ns) 2.99 2.79 

(450ns) 8/18.95 2.25 

(LP) (200ns) 8/22.95 2.45 

(300ns) 8/21.95 2.45 

(LP) (450ns) 8/18.95 2.25 

(450ns) 3.49 3.25 

(300ns) 3.99 3.75 

(200ns) CALL CALL 

(200ns) CALL CALL 

LP = LOW POWER 



APPLE OWNERS 
EXPAND YOUR 48K COMPUTER TO 64K 

SUPER RAM* II 

PLUG IN SLOT 
GOLD PLATED CONTACTS 
INCLUDES 5 JUMPER OPTIONS 
INCLUDES S RAM- ROM OPTIONS 
ENJOY THE BEST OF BOTH W0RLO5 
l&K RAM (RANDOM ACCESS MEMO 
THIS IS SOPHISTICATED FIRMWARE 
EXPANDS YOUR 48K APPLE TO 64K 
OF PROGRAMMABLE MEMORY 

ELIMINATES THE NEED FOR APPLESOFT" OR INTEGER BASIC ROM CARD 
ALLOWS YOU TO RUN APPLE'S NEW FORTRAN PACKAGE ALSO PASCAL 
AND PILOT 

KEYBOARD CONTROL SELECTION OF RAM OR MOTHER BOARD ROM 
LANGUAGE 

INCLUDES INSTALLATION INSTRUCTIONS AND APPLICATIONS NOTES 
Trte SOFTWARE DEVELOPED BY VARIOUS VENDORS FOR YOUR [S4KI 
SHOULD NOW WORK AS THEY ADVERTISED 
• THE MOST VERSATILE RAM EXPANSION ON THE MARKET TODAY 

UNIQUE 1 YEAR WARRANTEE!! * 168.00 




SUPER FAN II 



"COOL-IT" 

TAN COLOR 

SAVE DOWN TIME 

LONG UFE MOTOR 

LOW NOISE IS A MUST 

SAVE REPAIR CHARGES LW r 

INCREASES RELIABILITY ^^^— -~-^_^ 

CUPS ON-NO HOLES OR SCREWS " 

MINIMUM QUIETNESS IS DUE TO THE DRAW EFFECT OF AIR THROUGH 
YOUR COMPUTER AND A SPECIAL FAN AND MOTOR DESIGN 
THOSE EXTRA PLUG IN CARDS CAN CAUSE EXTRA HEAT 

HOW TO HOOK IT UP 
Clip It on your APPLE 
Unplug your 120V cable (you won't need it) 

Plug short 120V cable from Super Fan II to she bach of your computer 
Plug (be supply cable Erom Super Fan IE to your 120V power source 
Turn on ihe rocker switch and a built-in red ready bght comes on 
You are all sei "COOL tV 



UNIQUE 1 YEAR WARRANTEE!! S69.00 



"APPLE IS A TRADEMARK OF APPLE COMPUTER INC. 





EPROMS 




8pc> 


1702 


256x8 


( 1us) 


4.95 


4.50 


2708 


1024x8 


(450ns) 


3.95 


3.50 


2716 


(5v) 2048 x 8 


(450ns) 


6.95 


5.95 


2758 


(5v) 1024x8 


(450ns) 


9.95 


8.95 


2716-1 


(5v) 2048 x 8 


(350ns) 


12.95 


11.95 


TMS2?16 


2048 x 8 


(450ns) 


9.95 


8.95 


TMS2532 


(5v) 4096 x 8 


(450ns) 


21.95 


19.95 


2732 


(5v) 4096 x 8 


(450ns) 


17.95 


16.95 



PROMS 



master charge 



VISA* 



JDR MICRODEVICES, INC. 

1101 South Winchester Blvd. 
San Jose, California 95128 

600-538-5000 600-662-6263 (Calif.) 
406-247-4852 



TERMS: For shipping Include. $2.00 lor UPS Ground; $3.00 
lor UPS Blue Label Air; $10.00 minimum order. Bay Aim 
Residents add 6Yi% sales tax Calif. Resident* odd 8% 
sales tax. We reserve the right to limit quantities and 
substitute manulacturar. Prices subject to change without 
notice. 
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MOVING SALE 



MOVING SALE 



MODEM SALE 

$129.00 



THE STAR 
MODEM 
from 
LIVERMORE 

FEATURE 

FITS GTE HANDSETS! 

2 YEAR WARRANTY 

EXCLUSIVE ACOUSTIC CHAMBERS 

The exclusive triple seal of Livermores new flat 'mourned 
cups lochs (he handset into the acoustic chamber yielding 
superior acoustic isolation and mechanical cushioning 
Designed to adapt to most common handsets used 
throughout Ihe world, the STAR offers I he utmost in llex- 
ibilily and Iransmission reliability 




201 6P3 

2Kx8 L/P STATIC RAM 

8/ $ 100 00 




2708 

450ns 8K 
EPR0M 

2716 



450ns 5 Volt only 
16 K EPROM 



$8.50 EA. 
8/ $ 32.00 

S 11.95EA 
8/M8.00 



Sppci he aE i on!.;: 

- Data Rate: to 300 baud 

* Compatibility: Bell 103 and 113; CGITT 

■ Frequency Stability: ±0.3 percent. Crystal controlled 

- Receiver Sensitivity: - 50 dBm ON, —53 dBm OFF 
« Modulation : Frequency shift keyed (FSK) 

- Carrier Detect Delay: 1.2 seconds ON; 120 msec OFF 

* El A Terminal Interface: Compatible with RS 232 
specifications 

' Teletype Interface: 20 rnilhampere current loop 

- Optional Interfaces- IEEE 488. TTL: TTY43 

■ International (CCITT) (requenctes available 

■ Switches: Ong mate/Off /Answer; Full Duplex/Test/ Ha 1 1 
Duplex 

- Indicators: Transmit Data. Receive Data, Carrier 
Ready L Test 

* Power; Suppl.ed by 24 VAC/150 MA UL/CSA listed wall- 
mcunt transformer. Input 115 VAC, 2.5 watts. (A 220 
VAC. 50 Hz adaptor is available upon request.) 

■ Dimensions; TO" x A" x 2" 

■ Weight; 1.74 lbs. (3 lbs. shipping weigh! including AC 
adaptor.) 

* Warranty; Two years on parts and labor. excluding the 
AC adaptor which carries the manufacturers warranty 



2114-3L 

4096 BIT (1034x4) 300ns 
LOW POWER STATIC RAM 

8/*30 M 

100 + s 3 00 



5257-3 L 

(TMS4044) 

4096x1 300ns 

LOW POWER STATIC RAM 

B/*50 M 

100 pes. + s 4" 



Pali No. Dnscr .prion 

LIU-STAB R5232. TTL. 20 MA 

Current Loop 

CABLES 

Part No Description 

CNO-A5232BF RS232 8 Ccnd 8 ft 



Llsl Price SALE PRICE 



SI99.Q0 



y^g 



dud D" SUEi-MiniA-ure 

WlMlWl'lMlV ^CONNECTORS 



S1Z9.CD 



Price 
119.35 



P = Plug. Mall TypI 



«■ t ccii aic — i ' 



PART HO. 

CND-EE9P 

CND-0E9S 

CNQ.OESC 

CND.DAI5P 

CNO'DAISS 

;:>.i •'!.-.■ si 

CND-0B25P 

CHD-D125S 

cnd-dbsiziz 

CHL1-P2SM 

CND-QB5t226 

CNDQC37P 

CND-QC37S 

CNO0C37C 

CHD-QD50P 

CKB-0050S 

CND-QD60C 

CNO DSQ.I'iH 

CHD-RSJjZSF 
CNG-57M3S0 



S = Sachet. FomalB Type 
DESCRIPTION 



9 PIN MALE 
9 PIN FEMALE 

9 PIN COVER 

15 PIN MALE 
15 PIN FEMALE 
15 PIN COVER 

25 PIN MALE 
25 PIN FEMALE 

1 PC. GREY HOOD 

2 PC. GREY H09D 
2 PC BLACK iiOOD 

37 PIN MALE 

37 PIN FEMALE 

37 PIN COVER 

50 PIN MALE 

50 PIN FEMALE 

50 PIN COVER 

HARDWARE SET 2 PR 

RS232. DB25P. EIA 

CLASS1CABLE8C0N8FT 

CENT 700 SERIES 

PRINTER CONNECTOR 



I 2.10 

S 2.70 

S 1.50 

J 2.75 

I 3.95 

I 1.50 

$ 3.00 

S A. 00 

5 I CO 

i 150 

$ 1.90 

S 5. BO 

S 3.79 

I I. BO 

S B.75 
SI 1.65 

S 209 

S 1.00 



25-99 

J I 70 

5 2.10 

S 1.10 

S 2.15 

$ 320 

S 1 ID 



FEWM E 

I . ■ I u ■ tti 

. C = Cover. Hood 

PRICE 
1024 

S 1.90 
t 2.40 
S 1.25 
S 2.45 
S 3.S0 
5 1.30 
S 2.75 
$ 3.75 
S 1,45 
S 1.25 
S 1.65 
S 5 10 
S 7.70 
S 1.55 
5 7.75 
SI 0.25 
S 180 
J 980 



2.60 

3.50 

1.30 

1.10 

1.45 

4.45 

i.70 

130 

5.70 

$ 8.90 

S 1.60 

S 070 



519.95 SI7.95 $1595 
J 3.00 S 7.50 J 5.00 



GOLD S-100 CONNECTORS 

SOLDER TAIL PRICE 
Part Mo. 1-9 10-24 25-99 100-249 

S1D0STG 3.20 2.90 2.50 2.20 

WIRE WRAP PRICE 
Pari No. 1-9 10-24 25-99 100-249 



S100WWG 4.00 3.75 3.50 



3.25 



ISOBAR 

GOF-IBAR46 

• Inductively isolated grounds 

• Sockets individually filter Isolated 

• Each socket isolated from power 

Ilia STQ95 

LIST PRICE (3 

SALE PRICE S 39 95 




'yT^ 



6 OUTLET 
MULTI USE 
CORD REEL 

SH WT. S LBS. 
THE CONVENIENCE OF 
AN EXTENSION CORD AND POWER 
DISTRIBUTION PANEL IN ONE 
^^ COMPACT, SELF-5TOFHWG UNIT! 

• SIX GROUMDED 3-PRONG OUTLETS! 

• 7 M (22 FT. or 50 FT.) 14 GAUGE. 
3-CONDLICTOR POWER CORD - RATED FOR 
INDOOFUOUTDDOR USE! 

• CIRCUIT BREAKER FOR SAFETY'S SAKE — 
GUARDS AGAINST OVERLOADS ABOVE 10 
AMPS 

INDESTRUCTIBLE SPACE-AGE PLASTIC CASE 
DESIGNED FOR YEARS OF HEAVY USE! 

GOF-CR21 22 Ft. - 5 lbs $24.95 

GOF-CR50 50 ft. - 10 lbs $39.95 



sP> 



PRIORITY ONE ELECTRONICS 

9161-R DEERING AVE: • CHATSWORTH, CA 91311 



Terms: U.S.: VISA. MC. BAC. Check, Money Order. U.S. Funds Only. CA. residents add 6% Sales Tan 
MINIMUM PREPAID ORDER SIS. 00. Include MINIMUM SHIPPING & HANDLING ol S2.50 for the first 
3 Ib5.. plus 25c lor each additional pound. Orders over 50 lbs, sent freight collect. Just in 
case.. .please include your phone no. Prices subject lo change withoul notice. We will do our best to 
maintain prices Ihru JULY, 1981. SOCKET and CONNECTOR prices based on GOLD, not exceeding 
S700.G0 per oz. 
Sales Prices are for prepaid orders only. Credil Card orders will be charged appropriate Ireight. 



«c 




PB1 2708/2716 PROGRAMMER & 
4K/3K EPROM BOARD 

PBl has two separate programming circuits so 2706 or 
27 16 {5v) type ol EPROMs can be programmed without 
modifying Ihe board. Programming voltage Is generated on- 
board: no need for an external power supply. Programming 
sockets are Dip Switch addressable to any 4K boundary. And 
complete software is provided lor programming and verify- 
ing EPROMs 

U nused EPROM sockets don't take memory space, so you 
are never committed to Ihe lull 4K or 8K at memory. 

List Price Our Price 
SSMPB1K Kit S17S,00 

SSMPB1A AsserbiECfi Tes'-c 52&500 5230.00 



TRS-80/ APPLE 

MEMORY EXPANSION KITS 

4116's RAMS 
from Leading Manufacturers 

.(16KX1 »0n.) 

8 for *24 00 "'■ 

ADD 13.00 FOR PROGRAMMING JUMPERS 
FOR TRS-80 KEYBOARD 

4116's 100 pes & UP $2.75 each 
1000 pes & UP $2.50 each 



PROTECT YOUR INVESTMENT 
PROTECT YOUR DATA WITH 

*^*s sf a b i 






5Vi" DISKETTES 












#01 




Part No. 


Sectoring 


Application 


heads 


Box/ 10 


VBB-MD525-01 


Soil Sector 


TRS-80 Apple 
40 Track Cert 


1 


S32.0B 


URB-M 0525-10 


Hard 10 Sector 


North Star 
40 Track Cert. 


1 


$32.00 


VRB-M0525-15 


Hard 16 Sector 


MicropoTis 

40 Tract! Cert. 


1 


$32.00 


WB-MD557-01 


Soft Sector 


77 Track Cert 










100TF1 


2 


$56.00 


VRB-MDSST-tD 


Hard 10 Sector 


77 Track Cert 










100TP1 


2 


S56.00 


VRB-M0557-16 


Hard 16 Sector 


77 Track Cel 










100 TPI 


2 


S56.00 


VRB-MD5T7-01 


Soft Sector 


77 Track Cert 
1D0TPI 


1 


$48.00 


VRB-HD5T7-10 


Hard to Sector 


77 Track Cert 

100 TPI 


, 


$48.00 


VRB-M0577-16 


Hard 16 Sector 


77 Track Cert, 
100 TPI 


1 


$48.00 



VBBMD Series comes with relnlorwd hut ring mourned. 

8" DISKETTES 

VRB-FD3Z Hard Seclor Shugan B01R 1 $37.00 

VAB-FDM Soil Seclor IBM 3740 t S37 MJ 

VRB-F032-2 Rard Seclor Flippy 1 $66 00 

VBB.FD34-2 Sotl Sector Hippy 1 $66.txj 

Verbalim 0" Diskettes have all Ihe Datalile 

Improvements without the hardhole reinforcement rings. 

ALL VERBATIM DISKETTES ME DOUBLE DENSITY CERTIFIED 



diarci^s Cipcw! Oelfep 



MICROMOUTH 

SPEECH PROCESSOR 

AS FEATURED IN JUNE BYTE, PAGE 46 




* 144 expression vocabulary 

* Assembled and Tested 

* Complete Documentation 

* Connect to a speaker oj Power Aniplifer 

* Plugs into Apple II 

* Plug compatable with TRS-80 Model 1 

* May be adapted to run on ihe S-lQG\ H-8, or any 
parallel part, 

NIMt-g4VDAPL For use with APPLE II, or OUR PRICE 

mttfilierJ lo run with other 

parallel parts M , n nn 

MHE-94iVDTRSl TRS-80 Model I compatable. §1 49 . 00 

complete wilh Interface cable 

and AC Adapler, less ^ , __ __ 

enclosure ol by .UU 



ORDER TOLL FREE 1-800-423-5922 CA.. AK.. HI. 



SCOPE SALE 



OUR LOWEST PRICES 
OF THE YEAR! 







HITACHI 

Hitachi Denshi.Ltd, 



SingJe and dual Usee, 15 thru 100 MHz. AM high sen- 
sitivity Hitachi oscilloscopes are buiu to demanding 
Hitachi quality standards and are backed by a 2-year 
warranty. They're able to measure signals as low as 
1mV/dJvision (wilh X5 vertical magnifier). It's a 
specification you won't find on any other 15 or 30 MHz 
scopes. Plus: Z-axIS modulation, trace rotation, Front 
panel X-Y operation for all scope models, and xio 
sweep magnification. And. 30 thru 100 MHz 
oscilloscopes offer internal signal delay tines. For ease 
of operation, functionally-related controls are grouped 
into three blocks on the color coded front panel. Now 
here's the clincher: For what you'd expect 10 pay more. 
you actually pay less. Check our scopes before you 
decide- Ait scopes complete with probes. 

Hitachi 



The measure of quality. 
HITV302B 



30MHZ 

DUAL TRACE 

OSCILLOSCOPE 




List $995.00 

SALE $819.00 



• TV sync-saparater circuit 

• High-senslvity ImVVdlv 
(SHHij 

■ Sweep-time magnifier 
(10 times) 

■ Z-axis input 
{fnlensity mddulallon) 

• Signal delay line 

• Cempleie wilh Z probes 
> CHI CM?, DUAL. ADD 

DIFF, Vertical 
De< led i an Modes 
X-Y operation 
Trace Relation 



HITV152B DUAL TRACE 15MHZ (no delay) 

list $735 oo SALE $629.00 




HIT-V202 

20MHz DUAL TRACE 
LIST PRICE: JB50 

SALE PRICE: S775.Q0 

■ Dynamic range 8 civ 

* TV sync- separator circuit 

* Bull- in signal delay line 
(V352) 

* XV operalion 

* Sweep-lime magnilier 
(10 limes) 

* Trac* rotation system 

* Fins-adjusting, click-posltion- 
Ing function 



HIT-V352 

3SMHz DUAL TRACE 

WITH DELAY 
LIST PRICE: $1151-00 

SALE PRICE S950.CO 

■ Economically priced 
dual trace oscilloscope 

• Square CUT with internal 
graticule |plluminaied scale) 

• High-accuracy vottage axis & 
time axis sei ai ± 2% tcerti- 
fiedat 10' to 35 "CJ 

• High-sensilivity tmV/dlv. 

• Low dfilt 

• 2 Year Warranty 



50MHz & 100 MHz 

DUAL TRACE WITH 

CALIBRATED TIME DELAY 



HIT V550B 

50MHz with 

3rd TRACE 

TRIGGER VIEW 

LIST $1745.00 

SALE 



HIT V1050 

100MHz with 

3rd & 4th TRACE 

TRIGGER VIEW 

LIST $2390.00 

SALE 



CALL CALL 

Trte HITACHI V550B (50m Hz) and VW5Q (100m Hz) oi- 
ler all the capabilities you might expect from a tab 
grade oscilloscope. Capabilities such as 3rd trace trig- 
ger view, a bright 6" square CRT, and a max. sweep rate 
of Insidlv (V105O) dnsldiv (VS50B). Also, features you 
may not expect like, sensitivity of lmvldiv IVSSOB) 
.Smvldiv (ViOSO) ® tOmHz, automatic locus correction. 



EPSON MX-80 
PRINTERS 




Among its features, the MX-BQ prints 96 ASCII, 64 
graphics and 8 international character In tack-sharp 9x9 
matrix. It prints bidirectional^ at 80 CPS with a logical 
seeking function to maximize all of these capabilities. 
And It has the world's first disposable print head, with a 
life expectancy of over 50 million characters. When it 
wears out, just snap ii out and throw it away! A new one 
costs Ies3 than $30., and you can Install II 
yourself„.wlth one hand. 

The most revolutionary thing about he Epson MX-80 
isn't the bidirectional printing or the logical seeking 
function. It Isn't even the disposable print head 
-although that's pretty revolutionary. The most revolu- 
tionary thing about the MX-80 Is the price. 



EPrl-MX8[l 



EFN-HI80VI 
EPN-MXB0TF 



EPN-MX82 



MX80 Tractor Feed 
List S64S.O0 
Sale Price 

MXSO with Graphics option 
MX80 wilh both tractor and 
friction feed 

MX80 wilh high density 
graphics option 



$475.00 
$525.00 
$575.00 

$575.00 



V&M 



S-100 COMPATIBLE PLUGBOARDS FOR INTERFACE, 
MEMORY EXPANSION, EXPERIMENTATION 




VCT- 8800V 

Universal Microcomputer/processor 

plugboard, use with S-100 bus. Complete 

with heat sink & Hardware. 5.3" x 10" x 1/16" 

1-4 5-9 10-24 

$22.48 $20.37 SI 6.26 




VCT- 8801-1 

Plain no etched circuitry except contacts. 

Produces maximum flexibility. 

1-4 5-9 10-24 

$15.67 $14.24 $12.82 



(ompuPro 



from 



ANOTHER FAMOUS 

PRIORITY 1 ELECTRONICS 

TRUCK LOAD PURCHASE 

10 MHZ 16K A&T 
STATIC S-100 RAM, 

GBT-143A 



List $349.00 



$199.00 




« Operates up to 10 MHZ (90 ns RAM Chips) 

• Assembled A Tested 

• Meets or exceeds all IEEE 696VS-100 specifications 
(including liming). 

• Fully static design eliminates the timing problems 
associated with dynamic memories. 

• Switch selectable choice of 24 address lines confor- 
ming to the IEEE 696/S.100 extended addressing 
specifications, or 16 address lines as used in older 
S-fOO systems. 

• Ideal tor multi-user installations. 

• Board is addressable as one 16K x a block on any 
4K boundary. 

■Switch selectable PHANTOM disable and write pro- 
tect. 

■ + 5 Volt operation (requires no other supply 
voltages). 

• Low power operallon (900 mA typical. 1200 mA max- 
imum). 

• 1 year Factory Warranty. 




California Computer Systems LIST M2S.00 
CCS2422A .... 

FLOPPY DISK CONTROLLER A „^?kE 
WITH CP/M VERSION 2.2 $375.00 

IEEE S-100 COMPATIBLE SINGLEfDOUBLE DENSITY 

5% '78" DISK DRIVES 

SINGLEfiDOUBLE HEADED 

ASSEMBLED & TESTED 

CCS2810 Z80 CPU 
2/4 MHZ CPU W/S*riol I/O 



CCS2810 AST 



List Price 
«10 00 



SALE PRICE 
J?T5J» 



»AShugart 
SA801 R 
SALE 




S H U-S A80 1 FT^^$425°» i 

20R $/Lmooi 

MORE Hrl U ea. 



* 



PRIORITY ONE ELECTRONICS 

9161 -R DEERING AVE. • CHATSWORTH, CA 91311 



Terms: U.S.; VISA. MC. BAG, Check, Money Order, U.S. Funds Only. CA residents add 6% Sales Tax 
MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first 
3 lbs., plus 25* for each additional pound. Orders over 50 lbs. sent freight collect. Just In 
case,.. please include your phone no. Prices subject to change without notice. We will do our best to 
maintain prices thru JULY, 1981. SOCKET and CONNECTOR prices based on (SOLD not exceeding 
$700.00 per oz, * 

Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate freight. 




RDER TOLL FREE 1-800-423-5922 CA., AK., HI., (213) 709-5464 



1858 EVERGREEN • DUARTE, CALIFORNIA 91010 • TELEPHONE (213) 357-50 



$E> PRODUCTS 



f: 


JUST WRAP KIT 


Just Wrap tool for 
daisy chain wiring. 
Tool strips as it 
wraps and cuts. 
Includes one 50 foot 
spool of wire. 

1 


I 




Part No. Description Price 


JW-1* Just Wrap Tool $14.95 

JWK-6 Tool w/4 Spools and 

JUW1 24.95 

R-JW 50 Ft. Replacement 

Wire 3.49 

JUW-1 Unwrapping Tool 3.49 


•Specify Color: Red, Blue, White or 
Yellow. 




Regular Modified 

Wrap Wrap 

*HAND WRAP TOOL 

Part No. Description Price 

WSU30 Regular $6.95 

WSU30M Modified 7.95 



TERMINALS 

• .025 
(0 T 63mm) 
Square Post 

• 3 Level 

Wire- 
Wrapping 

• Gold Plated 
25 PEP, PKG. 



■E=4iy.iifc—q(j) 

MFTJ 



Part No. 

WWT-1 
WWT-2 

WWT-3 
WWT-4 

INS1 



Description 

Slotted Terminal 

Single Sided 

Terminal 

IC Socket Term. 

Double Sided 

Terminal 

Insertion Tool for 

above 



2.98 
4.98 



1.98 



2.49 



SOCKET WRAP - 
• ••••••••••• 

l> K IS M IT » 1» » 11 H 2J 2< 

Wrap -ID 
Nthaf 

B II 10 1 I r i 5 < 3 ! I 



Slipped onto 
socket before 
wrapping to 
identify pins. 



Bulk Bulk 

Part * Price Price Part # Price Price 

MID 1.49/10 5.50/100 221 D 1.49(5 5.95/50 

16ID 1.49/10 5.95/100 24 ID 1.49/5 5.95/50 

18ID 1.49(10 5.00(50 28ID 1.49/5 6.50(50 

20 ID 1.49/5 5.00(50 40! D 1.49/5 5.00/25 



Part Ho. 
TS- 4 

TS- 8 
TS-12 
TS6MD 



Price 

$1.69 
2.59 
3.49 

3/1.79 



P C B 
TERMINAL 

STRIPS 

The TS strips provide 
positive screw activated 
clamping action, accom- 
modate wire sizes 14-30 AWG (1,8-0, 
25mm). Pins are solder plated copper, 
.042 inch [1mm) diameter, on .200 inch 
(5mm) centers. 

Description 

4-Pole 
8-Pole 
12-Pole 
2-Pole Interlocking 

DESOLDERING 
PUMP 

Easy one hand 
operation. 
Rugged all metal 
construction. 
Replaceable 
TEFLON" Tip. Self 
cleaning on each stroke. 
Suction precisely regulated for reliable 
desoldering without damage to delicate 
circuitry. 
DSPI Desoldering Pump $9.95 



LOGIC PROBE 





Compatible with all logic families us- 
ing a 4 to 15V power supply. 

Thresholds automatically programm- 
ed. Visual indication of logic levels to 
show high, low, bad level or open cir- 
cuit logic pulses. 

•10 N sec. pulse responses 

• 120 K input impedence. 

• Automatic resetting memory. 
•Includes tip with protective cap & 

colled cord. 
PRB-1 $36.95 

LOGIC PULSER 

Superimposes a pulse train (20 pps) or 
a single pulse onto the circuit node 
under test without un-soldering ic's. 

• Automatic polarity sensing 
■ 2 us pulse width 

• Finger tip push button actuated 

• Includes tip with protective cap & 
coiled cord. 

PSL-1 $48.95 



VACUUM VISE 

Unique vacuum-based 
light duty vise for 
precision handling of 
small components and 
assemblies. Rugged 
ABS construction. 1 Vi" (32mm)^ 
travel for maximum versatility. Also 
features screw lugs for permanent 
Installation. 




VV1 



Vacuum Vice 



S3.49 



HOBBY- 
WRAP 
TOOL 
BW263 




Auto-Indexing 
Ant i -Overwrap 
Modified Wrap 



Part No. 



BW2630 
BT30 
BT2628 
BC1 



Description 

Tool 

#30 Bit (not Incl.) 
#28 Bit (not Incl.) 
Batteries & Charger 



Price 



$19.85 

3.95 

7.95 

14.95 



INSERTION /EXTRACTION 
TOOLS 



Part No. 

INS1416 

MOS1416 



Description Price 

14-16 pin Inserter $3.49 

14-16 pin MOS Safe 

Inserter 7.95 

24-28 pin MOS Safe 

Inserter 7.95 

40 pin MOS Safe 

inserter 7.95 

14-16 pin 

IC Extractor 1.49 

24-40 pin 

IC Extractor 7.95 

WK-7 IC 
INSERTION K 

pi Complete IC In- 
serter/ Extractor k 
Individual Corn- 
ill b ponents (listed 
T^B* above) $22.95 




IC DISPENSER 



Allows IC's to be dis- 
pensed from their tube 1 

at a time and picked up 

by insertion tools above. 

* Dispenses 8-42 pin 

IC's • Compatable with 

all IC carrying tubes * 

Use with WK7 for MOS ' 

safe insertion. • 
Part No. Description Price 

MDD1 1 Chan, Dispenser $21.85 

MDD5 5 Chan. Dispenser 83.43 

MDD10 10 Chan, Dispenser 160.45 

' " "No Discount. 
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L FREE ORDERING NUMBER 1-<800) 423-7144 






RIGHT ANGLE HEADERS 

SO LD ER T AIL WIREWRAP 


Size Part No. Pftce 


Part No. Price 


10 IDH10SR8 $1.20 
20 IDH20SRB 1.90 
iS IDH26SRB 2.75 
34 IDH34SRB 3.75 
40 IDH40SRB 3,75 
50 IDH50SRB 4.75 


IDH10WRB $2.60 
IDH20WRB 4.15 
IDH26WRB S.35 
IDH34WRB 6.25 
IDH40WRB 7.35 
IDH50WRB 9.20 


.1" Spacing. Mounts on PC Board & Mates 
with IDS Socket below. Ejector Bars - 4/1.00. 




25 PIN "D" CONNECTORS 

Solder Style Part No. Price 

Male DB25P S2.95 

Female DB25S 3.95 

Cover DB25C 1.50 

IDC Style 

Male IOB25P 6.2S 

Female IDB25S 6.60 

Cover IDB25C 1.60 

Solder Style solders onto cable, IDC 
Style crimps onto cable with vise. 9, 
15, 37 and 50 pin available also. 



WIRE WRAP WIRE 






#30 Wire 


Wrap Wire 




Length 


100/Bag 


500/Bag 


1K/Bag 


2.5" 


$1 .38 


$6.81 


$3.94 


3.0" 


1.43 


7.46 


4.25 


3.5" 


1.51 


8.11 


4.57 


4.0" 


1.S6 


8.73 


4.8a 


4.5" 


1.63 


9.39 


5.21 


5.0" 


1.69 


10.04 


5.54 


5.5" 


1.74 


10.69 


5.92 


6.0" 


1.S2 


11.34 


6.23 


6.5" 


2.11 


12.99 


7.08 


7.0" 


2.19 


13.68 


7.44 


7.5" 


2.29 


14.40 


7.78 


8.0" 


2.35 


15.10 


8.12 


8.5" 


2.40 


15.80 


8.46 


9.0" 


2.46 


16.51 


8.92 


9.5" 


2.53 


17.22 


9.15 


10.0" 


2.63 


17.91 


9.58 





IDC CONNECTORS 




EDGE CARD CONNECTORS 

Size Part No. Price 




10 IDE10B $3.95 
20 IDE20B 4.35 
26 IDE26B 5.00 
34 IDE34B 6.05 
40 IDE40B 6.90 
50 IDE50B 7.50 




.1" Spacing. Crimps onto cable with 
ordinary vise & mates with standard 
.062" Card Edge. 




CABLE PLUGS 




Size Part No. Price 




14 IDP14B $1.45 
16 IDP16B 1.65 
24 IDP24B 2.50 
40 IDP40B 4.15 




,1" Spacing. Crimps onto cable with 
ordinary vise & plugs into standard IC 
Socket. 



All lengths are overall, Including 1" strip 
on each end. Choose from colors; Red, 
Blue, Black, Yellow, White, Green, 
Orange, and Violet. 



flRE WRAP SUPPLIES 







Tube 



Size Part No. 

08 ICNQ83WBSG 

14 ICN143WBSG 

16 ICN163WBSG 

18 1CN183WBSG 

20 ICN203WBSG 

22 ICN224WBSG 

24 ICN246WBSG 

28 ICN2B6WBSG 

40 ICN406WBSG 



Selective Plating provides gold in contact 
where it counts. 3-level wrap. Save by buy- 
ing sockets by Ihe tube. All gold available at 
vis/pin extra charge. 



.44 


52x .39 = 


= $20.26 


.S3 


30x .46: 


: I13.S0 


.58 


26x .50 = 


= $13.00 


.78 


23x .68 = 


: $15.64 


1.00' 


21 x ,85 = 


= S17.85 


1.07 


19x .92: 


= $17.48 


1.09 


17x1,09: 


= S15.98 


1.43 


15x1,23 = 


= $18.45 


1.65 


10x1.60 = 


= S18.00 



No Discount 



ORDERING INFORMATION 

Prepaid orders over $50 shipped prepaid via 
UPS. All others add $3.00 for handling. VISA, 
MC, COD's and open account orders will be 
charged freight. $15 minimum order. $100 
minimum open account order. 



Order 

$15 - 99 
100- 199 
200 - 499 
500 - 999 

1000 up 



RIBBON CABLE 








Solid Color 


Color Coded \ 


Size 


10 ft. 


10Oft. 


Iff. ft. 


100 It. 


10 


2.90 


17.00 


4,00 


30.00 


14 


3.40 


23.80 


5.00 


42.00 


16 


3.70 


27.20 


5.60 


48.00 


20 


4.40 


34.00 


7.00 


60.00 


24 


5.00 


40.80 


8.00 


72.00 


26 


5.40 


44.20 


8.60 


78.00 


34 


6.80 


57.80 


11.00 


102,00 


40 


7.80 


B8.00 


13.00 


120.00 


50 


9.50 


85.00 


16.00 


150.00 




SOCKETS 




Size 


Pari No. 


10 


1DS10B 


20 


IOS20B 


26 


IDS26B 


34 


IDS34B 


40 


IDS40B 


50 


IDS50B 



Price 
$1.88 
2.75 
3.50 
4.50 
5.40 
6.50 



.1" Spacing. Crimps onto cable with 
ordinary vise & mounts to header sold 
above. 



250 
200 

100' 



250 
500 
500 
500 
250 



250 
500 
500 
500 



WIRE 

Kit No. 1 

3" 

3'/." 

4" 

Kit No. 2 

2'/i" 
3" 

3 V*" 
4" 
AVi" 



KITS 

- $9.95 

100 
100 
100 

- $24.95 

250 
100 
100 
100 
100 



Kit No. 3 - 

2'/!" 

3" 
3Yi" 

4" 



$34.95 
500 

500 
500 

500 



4 V," 

5" 

6" 



5" 

5Vi" 
6" 
6'/i" 

7" 



4'/*" 
5" 

5'/>" 
6" 





Kit No. 4 - 


- $59.95 




500 


Z x h" 


1000 


4 V:." 


1000 


3" 


1000 


5" 


1000 


3%" 


1000 


5'/i" 


1000 


4" 


1000 


6" 



DISCOUNT 
Amount 

Net 

less 10% 
less 15% 
less 20% 
less 25% 



SCHEDULE 

Discount and the name of 
this magazine must be men- 
tioned at time of order to get 
discount. Discount applies 
on all items except as noted, 
"No Discount." 
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HICKOK DIGITAL MULTIMETERS 




MX -33 3 



mm *79 50 

,U - *69 50 ***» 

rs-m 



MIZ TecnDMM3V2- 
Digit LCD Readout 

Model WO 147 syg95 



i 



Beckman DIGITAL MULTIMETERS 
t0k .. s-| 0995 




Model TECH 300 

Model TECH 310 140 

Model TECH 33D 1 99 



i^ion DIGITAL MULTIMETERS 

Model 462 ■ Model 463 

*199 95$ 169 95 



3d 260 Meter 

Model 26A-7 





<nfT Complex wilh nickel 



cadmium batteries. AC 
cSiarger adaptef, lest 
leads 



Magnifierir 
Lamp ^ T^t y 

Precision ground; and pnl.shed 
mamvilication icns 

*65. 



Bedel Lrr.i .■'. 



Casio Calculator 
Calendar Watch 



S4250 



4S> 



RMJMM9 15 MHz Miniscope 



» Rise time 11 7 nS or 
less* BulJt-m signal [J Q 
delay line ■ Hat 
response 




»S 



Dual Trace ft!Jtorang.ng 



5" 3D MHz 



*|jP£^Tiiggered 
r i ^ Scope 

Model 1479 A 

Digital 

Pulsar Probe Hodei bp-1 oo 

50 MHz 

Pulsar Probe Model dp-sd 



DMM 




3Vi-Digit 0.1% Digital 
Capacitance Meter 

Model 3001 s 233 75 



Function Generator [ 

Model 2001 5"| 5795 fj 



Prolo Boards 

Model\ s Ni^^ 
Fully assembled 

*59 95 



Logic Monitor 

* Automatically 

displays sialic and 

dynamic logic * 

wort! iwith DTI. Model LM-1 

HTL. TTL. and 

CMOS 



*59 95 



Touch/Test 20 Multimeter 





15 MHz Dual 
Trace Triggered 
M Miniscope 

*jj Model MS-2T5 



30 MHz Dual Trace Triggered 
Miniscope Model ms-zso 




S9995 



PMao — — — $7/199 

4 Pc Standard Siprlcr Kll » Dnt- 1 1 1 fcindiid Commjftj f *♦ 
Coim* ■ 1*r L^ipo Wofl L lfi ■ One |ij ii{ipii*n« todM 

PK50D 5 Pc Ulinsemt SIhim Kit ■ Oni r,l- Dtluii 
UiHtJWic Cammjnc ijinwh » Qnn |1| Mmfl HelS 'Hmo"c 
UP>r| « Two I2| L*m3 M- .'ma ■ Dm i «l *sjpiijn« U< 

LMSDl Lirrp Vac^ir SL1.J5 

AMM t K pwnoi Medii* S "3 5* 
WSID-i 1V11I SMrh Mndu* Ji3.Sl 
W5T11 W»ll S*itLH MadLf 

*i1h mdrpindiint On (111 

OWr bjhnft 515.35 



The Timer «;g95 



Miniature 
High Fidelity 
3 -Way Stereo 
Speakers 

s 59 95 




fidelity Sensory Chess 

Chess C hallenger 7 Challenged 0. 

s 79 95 1 ffiSK n\ Voice Sensory 
K^j"*ra\ Challenger 

Model *V/ r g *„«»oc 

BBC ■ Jjt» ^\ «249 95 



WAHL 

Cordless 

Soldering 

Iron 

*29 95 




Circuit Tester 

Finds tajlty components , 
quickly and easily 

_Jel *29 Model 
7300 0300 



MURAPHQNE 
Cordless 
Telephone 
System , x 

Model $11 n a 
3P I'v. I 




Welter - 

WTCPN Controlled 
Output Soldering 
Station 

Model WTCPN 

$5750 

Service 

Master 
Tool Kit 
$4995 




Soldering 
Station 

Model 

EC »G0D 

'109 50 



kim fotpefGase 

Model 

70260 





24995 



In-Dash Car Stereos 

8-Track AM' FM S^2 50 rr " " ~~ ' 
Model JCS4ZD *"■ (V^^SlR. 
Cassette AM/FM SR7SO ' !~*Js&- l< 

Model JC5 505 

Digital Cassette AM/FM *89 95 

Willi ClOCrt Model JC5 607 >„„_ 

Graphic Equalizer ^ftr 

Model GE 5000SOQ95 ^Vj^A&dQ I 

6x9 3-Way$-|295 ea 
Speakers « 20 m min.net' 

Model BP200B-E9 THQ 




855 Conklin SI. Farmingdale, N.Y. 11735 

* Mailer Charge | ^ jflfljmpnmimdUBSUWNCE 

p ennkAmntiCard | B I J« M J J M 

VISA' COD | $jr,l.M|fl 5W» 5.W 

»1«ln 7M.B T.M 

IslMlu 1WC.M . 1DOO 

Mm 



Honey Or*e' 
« Cheek 
N r Stele rosictenti JMKt 



nr frrnr^rain sales ia» 



i" 3 "r ■- -n J 



^(800)645-9518 

in N.Y. Stale call (516) 752-0050 
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o 

2 
O 
EC 
H- 
O 
111 
_l 
■XI 
I 

g 

Q 

< 

DC 

1041 



4fl*-fl199.oo 
54^-^1399PO 

W/PURCHASE OF 
APPLE RECEIVE 
SPECIAL PRICING 

BASE II PRIMTEfl -**6IJ« 

DISK II w/eaitl. — — *5Si« 

miKlli/ICWil.— ■ M85.H ' ■ 
SUPHMOQ II — ^ *23« S 
MDHITQRsB&W A ' 

\Y-XVm. ~-'l!5P0" 
I HTEGER miC 

CAHP — ■ — - tjOM ^ 



SERIAL -i- I ici to 

CUD m 

CUD "" 

UPlfSMT ' IBS." 

CUD 
P»JC»L _^ | 

SrSTEK +25." 






J - -)w~ 



video 
fmJOO 

'lJS* f Ieeoe^W 
"TpBI r'.r.e I WHITE 
LOW COS! VIOtO 

MOW IQR 



COLOR 

H 

i 365°o IT 



Green Phos 
12 inch. 



PROTO _| 



Z5.M 




%2.50 




■124= 
i-pfadi 

IDntoNdbPMtiMiwiwB) 



New for the w 



MICROSOFT 

16 K RAM 
* CARD 

*159.95 




\U5°o *155°° 

D**£flptk>n 

T he fl S - 232C CemtwtlbHt Drlgdtil Tr ■ n *i or 
Switch S!?i*i iji.c:] ! i r ■, rt .^i '■ -n, *;!.< T-,. 
Cfllween trf]f»ienrJprcc*ssci's Att S^ ems or 
1 ~ i> ■: p »■ '--eu'. ■> .1 ■ !-■*.■*■! i Tn*iJ MitrtPtn I'wrrnd 
lao/ound 



Tbar 



GIdIhI Specialty* 

Logtc Probes 




MSM5832 MICROPROCESSOR REAL-TIME 

CLOCK/CALENDAR 

GENERAL DESCRIPTION 



«CL*| OATtJf *tlr 0*i[ 



'745 



'1981" 

LC. Master 
* 59.95 



IC SOCKETS 
S PIN 10/1.20 



14 
16 
18 
20 
22 
24 
28 
40 



10/ 1.40 
10/1. SO 
10/1.90 
10/2.80 
10/2. SO 
10/2 80 
10/3.80 
10/4.75 



S TO MEMORY BOARD 



,,-.it o^in^FrOfc 
i-jrcwxci n*«oi»***Ci*r 

WJrFJ Jfff **Of<it*.£> 

< i*-. .■ *r * < ■ ■■;■'- 



Summer 
SALE!! 

41l6-300ns. 
$2.25ea. 

8pCS./$1QOO 




IQ12I 






VISICALC 
Apple -?120. 

4far#-^154. 



Logic Probe Kit 

$1795 



__J 



CempliJtPa ci'.',-:u- 
ftllaw Initpuctienft 
hktlp flrtltlt ihi* ■ 
ani-niyht prpjict 



BUY 5 FOR $ 16.15each 



r.mr.\ F fift ON FREE INFORMATION CARD 



BILLET ELECTfteilCS 



P.O. B0X401244R 

GARLAND. TX. 75040 

214 • 278-3553 



Sound Effects Kit $18,50 

TltffSE 'Ln ■. n e..:?n p' f le h 1 1 1 hat 
cancarnl all We parfs lo fc..ild ■ 
fcr&rjr I m/natold stmnfl filled* 
QWififAlOr Dfillgnodi artuj-Tl 
'."e n«W Tim Inilmmenli 
SN 76*77 Sound Chip-. I hn 
board pt&ntitt baft* a til UlHi 
PIP S*HC»a* nff p-Oll 10 
ptugram Ihfl rarigul cftm.' 
bmalmna or Wo- SLF OmUilcr. 
VCD Mais. One S*o1 and 
EnffflopeCcmtrolii A Quid Op 
Amp IC 11 mud :a inpl&rwil 
■ft Adjuatabta PuHe Genera- 
tar, Le>*l COmpauLa? and 
UulliplQx Oacitljlrjr l-pr qvqn 

rncro ytrtB-hhiy Tha SV * 6* 
PC Board laaluraii a proio-iypo 
vii to allow lor uici added 
circuilry Easily progra ruffled 
to tluplicalc EiplDaiona, 
Phi is r Glut*. S1*«iH Ttjhi or 
jlmoii in indnHir nuinbw of 
oth«f ifiundf, Tn« urnt hu a 
mullipta of application* Th* 
low pjic» mtJudu ill parti, 
assembly- manual, prog/ ajriin ing charts, and detailed 78477 chip 
Specif icauons It runs qn. a gv 6*llory (rial included) On board 
IDOMiV Jimp will drive a smell ip&aifcr directly, or tfra unit can be 
connected, to jmu Stereo wnh increrJiSH results" IEnea.kflf not 
gncrudeO], 78-177 ■■ Inciudad. AvailabJs joparaltly lor (3.15 each 



AVa-89-EO PROGRAMMABLE SOUND GENERATOR 
The AY3-S910 is a 40 pin LSI chip with Ihrcifl oscillators. Ihree 
amplitude controls, programmable noise generator three 
m i xers , an envelope gen erator, and I hree 0/ A converters that 
nfe controlled try B BIT WOftDS. No external pots or caps 
required. This chip hooked to an & bit microprocessor chip or 
Buss {£080. Z&O, &fj00 etc ) can be software controlled to 
produ ce al m oat any sou nd 1 1 will play I hroe nute chords, make 
bangs, whistles, sirens, gunshols, explosions, bleats, whines, 
or grunts In addition, it has provisions lo control is own 
memory Chips with two 10 ports. The chip require -5V (§ 
rSma and a standard TTL clock oscillator A tmly incredible 
circuit. 

$12,95 W/Basic Spec Sheet (4 pages) 
60 page manual with S-100 interface Instructions and 
several programming examples. S3.00 ex Ira 



MANY OTHER COMPONENTS AND KITS AVAILABLE 
m OUR COMPLETE CATALOG. CALL OR WRITE FOR 
FREE CATALOG. 



sfft&l Doomsday Alarm 

If you have trouble sleeping and you would like 
the rest of the neighborhood to share your mis- 
ery then this little kit will be for youl There 
is no way to accurately describe the unearthly 
howls, screams and tones that come out of this 
kit. Four separate tone oscillators are mixed* 
cancelled and stepped at a varying rate, 10 Watts 
of crazy sounds. A great fun kit or a. practical 
burglar alarm. Complete with PC board and all 
necessary comrjonents less speaker. For 6-12 
VDC. Q QC ORDER DA-01 

KIT 



7 Watt Audio Amp Kit $5*95 

SMALL SINGLE r'-B-TID IC AND COMPONENTS f1T ON * F" « J PC 

BOAflO (INCLUDED RUHS OH 13VDC. GPEAT TORAWY PROJECT THAT 
NEEDS AN iNf- fcNSlut AMP LESS THAN 1 3V THG &* S WATTS 

COMPATIBLE . ■! SE-Q1 SOUND KIT 



O v ervo : age P r otection Kit $ 6 -9 S 

Proiect your expensive equipmem from overvoltage 
condilions. Every computer should have onet Works with arty 
luted DC power source Irom TO to 20 volls up to 25 amps. 



Super Value Power Transformer 

We)!- made, open frame Transformer with mounting ears. Build a 
♦5 and £.12 supply wiih inexpensive parts. Free schematics ol 
several designs. Primary 1 17VAC. SEC #1 15VAC @ .5A SEC 
*2 IS VAC @ .5 A SEC *3 8VAC @ 2.5A. ORDER: 

SPECIAL BONU&Ortter ? BET-00QB 

Gel free 723 v oiiag* ^.95 Each 

regulator id 



r NO C.O.O 'I 

• 5GH.D CHECK un an CkArOE CARD HO. 

> PHOHE ORDERS ACCEPTED ON VISA AND UASTgACHAHGE ONLY. 
■ ADO SSfOR SHIPPINO 

> TX. RES ADD Jv, STATE SALES TAX 

• ALL FOA1=h0H ORDERS APO X3', FDR SHIPPINO CHARGES. 
U 3. FUNDS OMLY. 

(£14} 278-3553 



The Greatest Breakthrough 
In Electronic Music Ever! 

The 

Super Music 

Maker 

REVISION 2 

$24-95 



Muilc Be*** 
' Stor* Olaplayi 



(Basic Kit) 

Dec- not iidi/iSe speaPia' 
awjtehaal or 270S flOM 

Now you can play hundreds of songs using lha Bullet Super I 
Music Maker. The unit loaluras a single lactory | 
programmad microprocessor IC thai comes with 20 pro- 
programmed short tunes. By adding She additional PROMS I 
(2-7(JB'5) the system con be expanded to play up to 1000 
note* per PROM. Just think a compact electronic | 

instrument that will play dozens, hundreds or even 
thousands of selections ol music The kil comes with all | 
electronic components (less the PROM), and a drilled, 
plated and screened PC Board which measures 4" x 4W" 
The ? wait ampiiricr seel ion is on the same PC board end | 
drives an 6 ohm speaker (not included}, from a whisper 
ear splitting volume. Since the unit works on 12 VDC or 12 I 
VAC, vehicle or portable ooeration is possible. What do | 
you get for $24,957 Everything bul ■ speaker* iranstmmer, 
ca«D. awltches. ar.d PROM. Additional 27'DB albums I 
containing popular tunes are available for siii.iDO each or 
you can program your own PROWS using information 
provided wrih the hit instructions. Lists of available PROW 
albums are available on request, tf-toie. Unit plays 
eisctromc m usic one note at a rrme. it rs not pos^j tie ro pliy 
chords or a melody with harmony itmuStanaoustyj 

• Envelope control gives decay to notes, 

• "Next tune" lealut e allows sequential paying of al I songs 

• On board inverter allows single voilage (+12} operation 

OPTIONAL ACCESSORIES 

DIP Switches One S pos h One 5 pos. 2.0Q/$*1 

(Can be directly to1d«red to PC Bd. to access tunea) 

Rotary Switches Two 5 position 2.sovs*t 

(For remote wiring lo PC Bd. to access tunes) 



Attractive 



Plastic Case 



G.5u 



Wall plug Transformer 

(For operation on i ' 7 VAC house voltage) 



>OWER 
XIPPLY 

ODEL 

#C n i98 

MJt i10/125v 
tput— 5vdc 

a oamps 
29?5 

y. price avail. 



:pson 

VIX-80 
560.00 

J PLE 

NTERFACE 
& CABLE 
*1 10.OO, 

■HI 



MISC. 



2102 

450NS 
8038 
NE555 
AY5-1013A 
1488 
1489 
8T26 
8T28 
8212 
8216 

IS410SCB 
IT410TRIAC 
7905 
7908 
7915 
7918 
7805 
7806 
7808 
7812 

MC1330A1P 
MC1350P 
MC1358P 
LM380 
LMS65N 
LM741 
MC1458P 
LM720 



1.20 

295 

.27 

4.50 

1.25 

1.25 

1.30 

1.30 

£95 

2.95 

.95 

.95 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

.85 

1.60 

1.15 

1.50 

1.20 

.95 

.25 

.55 

,30 



ATARI® 800™ 
COMPUTER SYSTEM 

400 Complin IK —' 350.00 
800 Ctiwiu 16K— ' fGO.OO 

^00 COMPUTER 

Best Buy^ 

ATARI PERIPHERALS 

Priilnfe) *?I5.0G PriiHir('iZZ') '373 




Ricardtr 'Gj.00 
lnt([lici(850) , l?5.JO 
Paridlas *17.D0 



Slii Rlillft ! 43.0ft 
Suit! ImiKis 'i; DO 
Cltess '32.00 
KmKti 112.00 
Hmpil) fl2.DD 
Blackjack *12 00 



Synertek 
■<KTM-3 >} 

JOW COST 
TERMINAL WITH 
KEYBOARD AND 
/I DEO 100 _* 
^ $550.00 



Apple Expansion Kit 
16K Memory Add-On 
Includes Instructions 
S19.50 



TRS80 
16K Add -On 

Instructions & 
Dip Switches 
$25.95 




list Dim '585,00. 
Mifci 'IES.00 
Jursiicks '17.00 
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Buy 1 Jumbo Pak for $2.99 

and get the 2nd for 

One Penny, 

Order today by calling us 

on our new toll-free number. 

fo , 0,^800-343-3086 



400-PRE FORMED <h WAITERS, popular valugs, soma S * 10*..ars, (»B246)' 

35-UPRIGHT ELECTROS, 100%, assarted valuas 4 voltages, marked- - . . - , {'32261 

75- CABLE TIES. 4" non-9llp whlta plastic. Ilka Ty-wrap. (H5218) 

5Q-MINI POTS, pc stylo, single turn, assorted values. (*3345) 

1S0-PC. CAPACITOR SPECIAL, aasl. mylars, polys, micas, etc. 100% mat. . (»$2S4) 

175- V. WATT RESISTORS, ass td. carbons, carbo-Nlms, soma 5%ers (#5797A) 

60. POLYSTYRENE CAPS, assorted typos, stylos & sizes, ell good, (.27291 

SURPRISE PAK Assortment ol IC'S, caps, pots and parts of every deac. . , , {.664B) 

175-HALF WAITERS, 100% color coded resistors, atal. values, (»S04$) 

175-MOLEX SOCKETS, "or a slrip", make your own pc sockets. {*62S5) 

400-PREPORIvlED V. WAITERS, assorted values, pre cut for PC eppl (#0022) 

Z4MINI.BULBS, ASST. VOLTAGES & base styles, some colored (*6757) 

125-LONG LEAD DISK, prime, marked caps, assorted material,. . . . . .(02598) 

50-SLIOE SWITCHES, yarloua shapes, alias and types 02726) 

25-MICRO MINI REED SWITCHES, 1" long, for alarms, relay systems, etc. . (119203) 

50-TH ERMISTOR5, various types & styles, nefl. coefficient, 100% (#4089) 

200-PRE-FORMED DISCS, capsw/leade for PC use, mixed values, (P2605) 

50-AXIAL ELECTROS, assl. values, volts, sizes, whet a buy! (#3227) 

100-PLESSV CAPS, ceremlc blocks in assorted sizes & values (f0221) 

3-WATCH GUTS, 5-lunotlon, LED style, assorted sizes, untested (-6287) 

6-TIME DELAYS, solid state, asst. from 450 mSoc to 8 Sao. . , (#6756) 

10O-PLASTIC TRANSISTORS, untested, to-92, asst. typos (#2804) 

7S-TRANSI5TOR ELECTROLYTICS. epoxy ancepsulated, essl. values. . . . ('37471 

20-SLIDE VOLUME CONTROLS, various values & types, fur Hi-Fi, etc (-3057) 

500.PC,,HARDWAHE SURPRISE, (approx.) 1 lb. asst. screws, washers, etc. (#0271) 

.100-POWER RESISTORS, 3 to 7 watt power resistors, (#6281) 

50-2 WATT RESISTORS, assorted carbons, lilms etc. some 5%er* (#0230) 

24-SKlNNY TRIM POTS, multl*. single turn, asst. values* lypes ($0285) 

40 C RYSTA LS, Bssorlad type s, some H&/U , some frequ en cy ma rked .(-6256) 

. 20-9V BATTERY CLIPS, snap connector, coded, insulated leads (-G286) 

4 HEAVY DUTY LINE CORDS, 2 eond. 0ft., 16 gauge (1*0292) 

200-PRECISION RESISTORS, UW, assorted wattages 1%, axial (-2420) 

. 30-PANEL SWITCHES, assorted rotary, micro, slide, etc. (*0629) 

20PAIRSRCA PLUGS & JACKS, popular for HI-FI, speakers, ale (*063u) 

. .4-2N30SS NPN TRANSISTORS, 115 watts, 15 amps. TO-3, 100% mat IJB633) 

5-LINE CORDS, heavy-duty, 18 gauge, 6\ molded plug, 2-cond (;0499) 

20-2N3055 HOBBY TRANSISTORS, manut. lallout, TO-3, U-losl, (C6624) 

25-PLASTIC POWERS, 25 wait, npn & pnp, 50-200 bvebo, TO-220 («0237) 

15O"40O0" RECTIFIERS, IN4000 series, may Include-, 50 to 1000V. (j(2417) 

. 30-SCRs &TRIACS, assorted values. 10 Amp TO-220, untested (^6337) 

. 00-IN914 SWITCHING DIODES, 4 usee, axial, glass, untested (#6032) 

30-INSTflUMENT KNOBS, tor hall round shafts, some wtpointera. 1*6490) 

35-STEREO INDICATORS, tiny red 1.SV bulbs, foe HI-FI replacement (#6244) 

. 40-EDGE CONNECTORS, asst. 4 16 pin, 2-slded, pc leads (#6364) 

SM IN I- MOTORS, type RE56, 1.5-SVDC, color-coded wire leads (#6718) 

25-NE-2 BULBS, neon, tor 110 VAC, requires resistor, (not InclJ (#2013) 

ISO-METALLIC RESISTORS, mostly ft waiters, as St. vel. 1-5% tol (#6280) 

40-VOLUME CONTROLS, assarted values & typee (46331) 

25-2N3904 TRANSISTORS, 100% material (S0370) 

28ft. -COLORED 20 MIL FIBERS, 2' lengths, assorted colore [((6768) 

1 2S-ONE WATT RESISTORS, top names, mostly carbons, some S'fcors (#3300] 

200 PC. SEMICO!! SPECIAL, asst. diodes, loners, etc. untested (#5234) 

40-STRAIN RELIEFS, asst. types In various sizes A shapes (^£7551 

1-UHF TUNER , 3-gang, 300 ohm, direct drive type (#6658) 

200-TLIBULAR CAPS, asat, tubulars, lOOmmf to 0.1 mf to 600 WVDC (#6254) 

SO-MINI LAMP SOCKETS, asst. screw, bayonet, & snop-in's (#6789) 

150-SJBMINI IF TRANSFORMERS, asst. transistor radio types ,. (#6259) 

1 0-PUSHBUTTON ALARM SWITCHES, spst n.c. 1 A 1 25 VAC (#6267) 

2S-DATA ENTHY SWITCHES, asst. 1/2' square keyboard switches, . (#6087) 

10-MOTORS MOTORS, asst.slzo hobby motors, 1-1/2 to 12 volts.. (#2551 A) 

ISO-TERMINAL STRIPS, asst. screw * solder lug typos (#0251) 

50-TO-5 TRIACS. asst. 50 to 600 PIV.70% yield, gold plated, 3 leads (#6321) 

20O-HI-QUALITY RESISTORS, 1/6,1/2,4 1 wetters.1 % * 5% (#6627) 

40-M YLAR UPRIGHT CAPS, asst. epoxy, plastic, polystrcne.etc. ...... J#£534) 

20-HOBBY LEDS. asst. types styles & colors, mostly dims (#0225) 

12 FT.-FIB6R OPTIC RIBBON, 3/8" wide ribbons conduct light (#6770) 

100-PIN SOCKETS, Inline male & female crimp-on connectors (116902} 

1O0-ASSORTED SPACERS, nylon spacers, washers, grommets, etc., (#6617) 

"JOIN THE PAK" 

DON'T MISS OUR 25th 
ANNIVERSARY CATALOG 

AAIV Aflllf f po BOX 942 > RE "8 
r%J\ I I^fifl^iL S, LYNNFIELD. MA. 01940 

Total Amount of Order $ . 

INCLUDE SHIPPING AND HANDLING: U.S., ADD S3.; FOREIGN, ADD 37. 
MASS. RES. ADD 5% SALES TAX. 

NAME 

ADDRESS . 

CITY . 

STATE . IIP 

Enclosed is D CHECK, D MONEY ORDER 
Charge my D MASTERCARD Q VISA 

ACCT. # EXP. DATE _ 

Orders only 800-343-3086 omer calls 1-61 7-245-3828 



ORDERING IN ST RUCTIONS* Indicate quantity on line or bos near (torn 
desired ■ Complete coupon section* Cut out Ad and mall to Poly Paks, Inc. 

■ Send me your FREE catalog 
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DON'T MISS THIS MONTH'S SPECIALS!!! 



1 9" COLOR MONITORS Manufactured by CONftAC. srudin 
Quality, lull color monitors with buill-in de-Gauss, independent R G B & Sync inputs & 
much, much more Originally over S1K. 



Model #5111/19 

Only 
* 479 O0 



*19" Diagonal Screen 

• by CONHACl Pro-GualEty 
■12DVAC, 50/60 Hi 
•R, G, 3 & Sync Inputs 
■ Perfecl lor Graphics, Etc. 

• Locked Access Door 

• Ideal Color Monitor. Tor All Purposes 

• Like New. Unused fas-is} 

^.ir* .\if r 'ij iintl m .ir-'r-rV. My ■ 5?0 P*v -En 'jjfii rig Drt OtiivtHy 

OclcCtnC'll l/\J PR INTER DC stepper motors position th& carrier 

A REAL anc ' P' a,en ' art ^ the standard "Scl'Bdirtc selection 




BARGAIN!!! 




and function soleno<ds t>l"i"er pdrailel control 
capabilities Dciver circuitry not inctuded Fan- 
tastic bidirectional capabilities for plotting 
proportional spacing and moral' Used, removed 
Irom sophisticated word processors, whole, 
AS'JS. Includes data and Info No type element 
included Only 

V"t9 each 

* PfCkacfKtt} 4 HjiFiuJuifl JJlT. Pity ShioairiQ On Oadve', 



12" P-31 VIDEO MONITORS dem-quality" 



Motorola -"XM 351 featuring ad|ust- 
able horizontal osc '01 a>l display 
configurations 117'23G VAC opera' 
tion xlr input for isolation. BNC com- 
posite video input, contrast & bright- 
ness, controls Used, tested, and oper- 
ational good cond .6x64 or 80x24 
formats Onginatly cost over $200 00' 

TOP QUALITY DlSPLAYll DATA INCLUDED 

DAISY WHEEL TERMINAL 7, S - L . :f & F U nci.ona 




9 79?° 



P.if N fln< lie f. H»na\n\f} it 00 
NOW ONLY *999 00 



Computers, 
peripherals, 
Unlimited! 



CFR Assocmliys tnc * 
- NEW NUMBER — 

617/372-8637 

18 GRANITE STREET 
HAVERHILL MASS. 01830 
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4K x 16 MEMOR Y BOARD with 64 IC chips (21 02) 

in sockets. Super deal at $50.00 with data. 

16K MEMORY 4116-4 $3.00 each or 8 for 20.00 

MP1 8 inch SINGLE SIDE DISC DRIVE $ 175.00 
MPI 8 inch 2 SIDE DISC DRIVE 350.00 

SHUGAR T 8 inch FLEX DRIVE 850 FDD 425. 00 
MO TOROLA MONITOR 9 inch 115 volt 60.00 

MOTOROLA MONITOR 1 2 inch 115 volt 85. 00 
Above 2 units accept composite video. Wo cabinets. 
Used, OK. 2 units below, have hi volt supply only. 
BALL BROS. 12 inch monitor 50.00 

BALL BROS. 5 inch monitor (in case) 50.00 

MK4164 Dynamic Ram 65,536 x 1 20.00 

DATA STATION CONSOLE w/key board 9 inch 
monitor, power supply- Logic boards broken. $80 
Send for details on this one. 

TOUCH PAD solid slate w/LSI chip. Bell system 
compatible. For computers & phones $15.00 

12 VOLT GEL-CELLS 2.5 AH S14.00 5 AH S17.00 
12 INCH CRT bonded face plate. New with specs. 
Made for computers. $25 each 5 for $100 

IR SCOPE, SEE IN DARK portable $265.00 

WALKY TALKIES Govt surplus used 
condition. 47-55.4 mc range. With 
schematics. Govt AN/PRC-6 
S25 each 2 for S45. Ant. S5 each 

ASCII KEYBOARD parallel S50 

RED LED's 10 for SI. 00 

MIN ORDER S10.00 CATALOG No, 20 now ready 

Shipping extra on all merchandise 

Meshna Inc.. P0 Box 62, E. Lynn, Mass. 01904 
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The ultimate APPLE copy program 

COPY II PLUS 

95 



VERSATILE — Copy II Plus copies multiple 
formats — DOS 3.2, 3.3, PASCAL, 
FORTRAN and most "protected" diskettes! 
FAST — Copy li Plus copies nearly any 
diskette in less than one minute. That's faster 
than most standard copy programs. Written 
entirely in ultra fast assembly language. 



Software, Inc. 



Search no more for that universal copy 
program. Copy II Plus is the most advanced 
copy program available for the Apple II 
Computer, Compare capability, compare speed, 
compare price, then call or write to order Copy 
II Plus. Requires Apple II with 48K and at least 
one Disk Drive. 



P.O. Box 3563 

Central Point, OR 97502 

(503) 773-1970 



VISA 







Deliveries from stock. No C.O.D.'s 



or check Apple is a registered trademark of Apple Computer, Inc. 
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PMC PERSONAL COMPUTER 

Weal for small businesses, schools, colleges, homes, eic. 
Suitable for the experienced, inexperienced, hobbvist, 

EG3000 




ftRTR \ ^- > ^ * 16K user RAM 

plus ey tended 12K Microsoft 

: in ROM •fully TRS-80 Level II 
software compalible 'Huge 
range, of software already avertable » Self contained. PSU r 
UHF modulator, and cassette •Simply plugs into video 
moniior or UHF TV * Full expansion to disks and printer 
• Absolutely complete - just fit into mains plug. 

SHARP 
PC1211 

§3S33£\ $im 

COMPUTER 

POWER THAT 

ONCE FILLED A ROOM 

CAN NOW BE CARRIED IN YOUR POCKSTI 

• Programs in BASIC • ■QWERTY" Alphabetic 
Keyboard • UK Random Access Memory 

• Long Battery Life. 




TV GAME BREAK OUT KIT 

Has got io be one of ihe world's 

greatest TV games You really get 

hooked Has also 4 olhar psnball 

games and lots ol options 

Good kit for up grading old 

amuse mem games 

MINI KIT PCB. sound Er vision modulator, memory chip 
and de code chip. Very simple 10 construct $30.00 
OR PCB tS.OO MAIN LSI *17.00 




TTL SALE 



74LSO0 
75LS04 
74LS05 
74LS10 
74LS32 



50.15 
*0.15 
SO. 30 

50.29 
S0.3S 



74LS74 
74LS86 
74LS93 
74LS157 *1.20 
74LS165 »1.75 



M. 46 
HI .55 
SO.M 



74LS365 *0.7r3 

74LS373 12.20 

Z80A tS.GO 

Z80 $4.20 

REG. 7B05 MM 



I nniO MICROAGE/ 

LUUI*" SINCLAIR USEI 



SOCKETS LOW PROFILE 

14 PINM.10 18 Pit; M. 15 

16 PIN M.10 20 PIN M.16 

10V Power Adapter 600ml. S6.90 



24 PIN M.2S 
40 PIN W.30 

UHF Modulators «.M 



GET YOURSELF A NEW EPSON 
MX80 & MX 70 PRINTER AND 
SAVE A FORTUNE 



Price on application 
Inierface Cards lor Apple, 
Pel, TRS80, and PMC -- 
RS232 tnterface Cards n 
necessary for parallel 

Full TRS60 




COMP PRO MIXER 

Professional 



• • • • a «, 
•••••• 

• ••••• 
•••••• 



audio mixer 

that you can 

1 build yourself 

and save 

over $200. 



. 



• # 



• • • 

i 



■4JHH, 



Only $199 for 
complete kit 

|1 power supply 
I $50.00 

POSTAGE 
«0 



ACCESSIT AUDIO ADD-ONS 



8K FLOATING POINT 
SUPER ROM PACK 



WITH NEW MANUAL 



ONLY $35 



MICROACE/SINCLAIR 
VIDEO UPGRADE KIT 



Only runs with NEW ROM 

[Smooth screen display) 



ONLY $29 



MICROACE/SINCLAIR 

16K RAM PLUS 
EXPANSION BOARD 

? SLOTS WITH EXTRA POWER SUPPLY 
ONLY .„ ONLY 



T6K 



$149 



4K 



$110 




LMicrofkeJ 



A COMPLETE 
COMPUTER 



A new 

generation of 

miniature 

computers 

2K Kit ONLY $149 

Post and Packing FREE 
Sinclair is a Registered Trademark ol Sinclair Research Ltd. 



> 

o 

c 
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LMicrofkeJ 



Please make checks and money orders payable to Micro Ace or phone your order quoting Master Charge, Visa, 
Diners Club or American Express number for immediate despatch. Add 6% Tax for Shipments inside California. 
Micro Ace r 134S East Edlnger, Santa Ana, California, Zip Code 92705, Telephone: {714} 5472526 



CIRCLE 54 ON FREE INFORMATION CARD 



LOWEST PRICES FOR PRIME ICs! 







7417a 


30.49 


74L5I7 


SO 3S 


74 LSI 98 


81.24 


74S 1M, 


53.35 


MC007. 


5016 


4009 


a ?•• 


L !.' 74 9 CM $0 44 






74170 


040 


74L.S13 


. Oi& 


74L5107 


135 


745194, 


7.16 


14CODS. 


■ 19 


4003 


,1 && 


LM146CN 


35 






74137 
7414 1 


Oli 
. 07* 


74LS14 
JXL516. 


. 1 10 
034 


74U231 , 
74L8M0. 


1.00 
3 75 


745200 

74STHI 


195 

4 55 


74C909 
rincgia 


7.10 
500 


4000 

4503 


DJfl 


lMH'j5N 
LMI494N 


050 




lD.30 


050 


7*01 . 


•DM 


74145. - 


. 79 


74t£20 


.034 


74L5341 


128 


745753:. 


! 15 


14C91* 


1 45 


4507 


.1 h 


LM189&N 


235 


7402 . 


QJD 


74141 


1.70 


74L571 


0.30 


14L5344 . 


3 75 


74S24J 


t.*5 


14C918. . 


. 1*0 


4500 


3«l 


LM7111N 


1 55 




070 


741.4$ 


. 1 3 


14LS22 


03O 


74LS283 


9.01 


745759. 


. 1*4 


74C978 


7.80 




1 ITi 


MC1347f 


1 55 










7*0* 


26 


74150 


1 10 


14L.SH. 


030 


74L535i l 


066 


7*4700 


3.75 


74C075 


160 


+111 


1 ?•■ 


WC1455PI 


0.35 


7*05 


020 


74159 


059 


741.S77 


.030 


74LS358 


86 


145767 


.340 


'4C927 


7*0 


4 III J 


1 :■:. 


MC1458PI 


095 


HMJ 


.079 


HIM 


. OH 


Wf-SM, 


.0.34 


14 una 


033 


745789, 


4 3* 


74C02B. 


7 80. 


4518 


■ 33 


MCHMtV 


095 


?4QT 


Q.2S 


741^3 


■Z--.-0 


74LS33. 


.040 


J4L5-3G6 


0*0 


1453B7. 


5 10 






451 6 . 


■ T, 


MCI 458^1 


046 


not 


nun 


74154 


T 1& 


74L,£31. 


.030 


74L5779 


0.71 


9350a 


3.00 






451* 


■> 1.: 


MC149SL 


000 


uoa 

741 Q . 


OJ0 
039 


UlSi 
74 1« 


ooo 

000 


741 SJfi 
74L54& 


036 
.034 


74L32B3 
74LS390. 


0.99 
1.05 


O35O4 
93510 


2,30 
. 3 45 






4520 

4527 


'1 1!. 

1 f.J 


■-.j ,■,;■■ !■■ 
MCI710CP 


0.2S 


ttxa 


50 35 


0.79 


1411 


35 


74 1ST 


044 


74L547. 


087 


ULSMf, 


000 


93513 


.1.35. 


4001 


Oii 


fl'jjfl 


1 50 


MCI 71 IK 


039 


7413 . 


35 


741S* 


OB4 


74LS47 


i M 


'.il ::.'!::, 


0.66 


93413 


195 


4007 


34: 


4530 , , 


! 35 


MC1741CG 


35 


7413 


0.30 


74160 


017 


74LS4B. 


. 105 


74LSJK 


058 


03515 


340 


4006 


1 10 


4555 . 


D H 


MC174BC ,, 1 


35 


7414 


. .0 10 


141 fit 


0fl7 


74L54&. 


ios 


14LS367 


0.06 


93341 


. .500 


4007 


035 


*4£6 


1 H 


MC4741CP. 


1.35 


74 IS 


35 


74153 


. 0*1 


14L551. 


n 34 


74L535&. 


a.K 


93543 


. 1 50 


4008 


1 05 


4583 


tJH 


Mc7*oscr 


1 70 


MIT . 


, 25 


74183 


3J 


74LS54. 


34 


14LS373 


2 25 


93543 


&!>[> 


4D04 


049 


*103 


7 10 


wsatoosi 


1 20 


7430 


07X1 


74164 


, OBJ 


14LS55 


034 


741. £3 14. 


2.2S 


9354C 


1 55 


4010 


49 


4703 


I :u 


MC1B08CT 


1.20 


7*73 


25 


74105 


87 


74LS73 


0.45 


7415385. 


53 


93307 


3 0!. 


*011 


35 


4704 


j 3d 


MC78I7CT 


1 30 


Ml* 


.DM 


14ISG 


1 32 


74LSJ4. 


.0-41 


74L5390 


189 






4012 


1"' J:, 


4704 


9 25 


MC1B95CT 


1TO 


7430, 


.0.39 


74107 


t« 


14LS70 


057 


74 L 54QD 


189 






4013 . 


0.40 


4700 


n n 


MC183*CT 


1 20 


WT 


.02* 
.070 

0.35 


74170 
14173 
74174 


. 174 

0*9 


74LS7A 
74LSB3 
74LS65 


046 

: -.:■ 
1J5 


J4L&07O 


7.*5 


74COO . 
74C01 


5034 
034 


4014 
4015 

4010 


UK 

■ ::: s 
53 


4720 
4133 . 

4734 


1 H 

1 hit 


HC78W92CTO 77 
MC7S45l#'. n rji 


7430 
7432 






HC754B24* 


37 


7437 


3b 


74175 


ow 


74L590 


49 






74C04 _ 


OJH) 


40lt 


1 07 


4134 


:. ■:!■:. 


MLU311P1 


085 


74M 


40 


7417& 


. ;:■■:: 


J4L-E30 


.071 


7450a 


*0 ■!■:.. 


74CO0 


35 


40 IB 


1.07 


40014 


1 ID 


MLM334P 


0.7b 


14» 


0.2ft 


Ml 71 . . 


73 


74L607 


M 


74&31 


.045 


7*C!0 


034 


40 10 


0*9 


40£i£5 


1 H 


MLM565CP 


1.20 


T4.4Q 


7D 


741 7S 


. 190 


1JL503 


0.71 


74507 


0.45 


74CI4 


090 


4030 


. 113 


40004 


a.** 


N45S6LT 


Q.tB 


7441 . 


0.88 


741711 


IU 


74L595 


0.99 


14303 


. 4fi 


74C70 


.034 


4031 


. 9 13 


401 OS 


e h 


N5596A 


060 


744? 


0.43 


74160 


79 


74L5I07 


044 


74S04 


. 40 


74C30 


34 


4077 


1 M 


40160 


1 11 


N5733A . 


OSG 


Wt . 


.0.75 


741fil 


1SS 


74LS10D 


0.44 


74S05 


046. 


14C33 . 


34 


4033 


35 


*015l 


1 •: 


MCSOIA . 


000 


1444 


0.7B 


74113 . 


. 070 


14USH3 


0.49 


74S0J& 


0.40 


74C43 


1 DO 


4034 


0.10 


401 S3 


| 1:7 


KCSTflA 


000 


744S 


0.79 


141B4 . 


19S 


74LSM3 


.040 


F4S00 . 


0*3 


14C48 . 


. . 1.37 


*025 


03* 


4D163 


1 >■! 


N8431V . 


390 


7441 


OJH 


74165 


195 


14LSH4 


0.43 


745 EO 


. .0 44. 


14C13 


.0 11 


4027 


009 


40114 


1.1% 


Ui , :V'.i>-- 


IM 


7447 


005 


14 IBS 


355 


741.5173 


090 


74*11 


048 


74C14 


.0.31 


4076 


086 


40116 


1 15 


hjn,!,'.v 


OJ5 


7448 


0TO 


14100 


QM 


74L5175. 


0.5? 


74615. 


048 


74C10 


.071 


4029 


. 143 


4D103 


i 1! 


NE550A 


0.90 


7*50 . 


. 0.30 


74101 


.099 


74LS128 


003 


74S30 


0,45 


74C83 , 


1.45 


4030 


045 


40103 


■■ j: 


NESOOB 


2 50 


7441 . . 


.0.30 


74193 . 


080 


J4L513? 


. 09 1 


M52I 


0*8 


74C3S . 


1 44 


4031 


3.25 


40194 


1 17 


N6W5A 


1 70 


74M 


030 


74193 


080 


74L3130 


46 


74932 


.0.411 


74CB0 


49 


403* 


. 375 


40195 


i u 


ME500V 


1.50 


7454 , . 


0.30 


74194 


.017 


141.51 3S 


»M 


14.530 


0.45 


74CB9 


3 95- 


4035 


000 






NE5S7V . . 


090 


74M 


30 


74 ltt 


067 


J4LS133 


.087 


74533 


.0.70 


74C90 


1.10 


40*0 


. 1,30 






56640L . 


500 


1460 


030 


74100 


OS? 


74tS1*H 


79 


74540 


0*5 


74C03 


1 10 


4041 


, 1 05 






SN 75*51 P. 


0.5O 


HlO . 


CUB 


741 07 


.087 


74L5I57. 


oin 


USSO 


0.45 


74C05 . 


1.30 


40*7 


0.9* 


retsiffn: 


£u "i 


SN7&492N. 


053 


147? 


01* 


74104 


145 


14LS153 


. 0.84 


74551 


MS 


7*0107 


0C3 


4043 


0.80 


75402 PC 


8 53 


ULNJlllft 


1 55 


1473 


0.35 


74109 


145 


74L.LIL-4 


. 9.40 


14500 


0.45 


74C151 


7 3b. 


404* 


.0 69 


0375492* 


;■;■ 


uA31 1TC 


.0 85 


74 U 


039 


14231 


. 109 


14L5I55 


069 


74SG4 


046 


74C154 


.3.00 


40*5 


1,7* 


L1V.3 1 lH . 


. oes 


UA324FX:. . 


O.J6 


7475 . 


043 


74763 


770 


74LS1EO. 


.083 


745B& 


a 48 


74LM&.7 


2.0fi 


4047 


1.99 


LM319V 


uc 


w A44fiTC 


036 


7476 . 


0.15. 


14290 


090 


74L5I&7, 


15 


74574 


078 


74C150. 


1 17 


4048 


096 


LM324N . 


■:■ j'. 


uASMPC 


0.90 


74M 


. 040 


14393 


.000 


74LS9H 


a 75 


F4S76 


. .0.7* 


14C16I 


1 17 


4049 


049 


LM340r-5 


I ■■:! 


vA709Cv 


026 


7AH 


(US 


74236 


.095 


74LS1SO. 


1.05 


f497* 


. .0.79 


14C163. 


. .1.11 


*D50 


. .055 


LM340TG 


1 30 


itA709TC 


0,7* 


mbs . 


o.eo 


74305 


,0.87 


74LJ1&1. 


. . 1.05 


74SB5 . 


.0 70 


74C103 


1.17 


*Wl 


,1.1* 


LM340T-B 


1 30 


UA7I0CA . 


.0.29 


74S5 . 


oao 


743C& 


0fi7 


74LS103 


105 


74511? 


0.78 


74CtB4. 


111 


4052 


, . 1.19 


LM340T-I7 


130 


UA7I0PC 


039 


7M0 


40 


74351 


0.81 


7414103. 


105 


74S113 


78 


74C165 


1.11 


4053 


. . 9.10 


LM340T.15 


.1.30 


uA71W:a 


0.39 


J4BS 


1 15 


743GB 


67 


74L5164. 


1.1 ■ 


7*411* 


78 


74C17J 


.1J9' 


4000 


1.49 


LM3*OT74 


.1.3,0 


uAlliPC 


039 


7469 . 


. 43 






74LS109. 


1 45 


7*5133. 


ODi 


74CI74. 


. 1.1ft 


4066 


. .0.78 


LM3*2F-13 


•:i 77 


y A733PC 


050 


1491 


. .0.59 




9 


74L51B3 


140 


145133. 


. .0.48 


74CI75. 


. .1.15 


4060 . 


. 0.39 


LlM 348*t. 


. US 


uA74ICT . 


035 


749J . 


43 


HtfE 


■■ 


14 LSI 70. 


180 


7*5134 


,0.46 


74C102 


.1.37 


4009 


. 0.35 


LM350M 


i.l 3h 


UA74 1 MC 


a.3&< 


7*33 


43 


74L5O0 


£034 


14LS173. 


. 1 33 


14513S. 


.059 


74C103 


1-37 


40>0 . 


0.49 


1.W362* 


.1 BO 


UA74BCV 


.0 35 


1494 


. . .005 


ML SO! 


034 


74L5I74 


. 1 70 


14ST36. 


. ,asj 


74ClQ1> 


1.17 


4071 


0.35 


LM55SCM 


038 


UA148TC 


035 


7495 


005 


74LS0?, 


■ 034 


14LS175. 


0B9 


745139. 


1 90 


74C300 


7 40 


4013 


.035 


. '■'.•■ :' . 


MM] 


WA145BCT( 


058 


14SQ . 


. 0ft5 


74LS03. 


.034 


74L,Sl8t. 


3.M 


14SI40. 


.051 


74C33I 


1 00 


4075 


036 


UMS64CH 


■ M 


utttlWC 


1.55 


7437 , 


790 


14LS04 


. . 0.38 


74LS1BO 


1 7& 


J4SI4-1 


1 96 


14C90I 


0.46 


4016 . 


. . 1 2D 


LM506CN 1 


. 1.50 


vAl&tbUC 


. 1.30 


74107 


. . -O34,;74LS05. 


036 


74LS19I 


. 1 25 


745153.. 


. 2.00 


14C307 


.0.48 


407 7 


009 


LM507C*f 


dJh 


uufs780eUC 


1 70 


741 » 


13.4! 741.503 


.030 


74LS137 


1.ti 


74&1&1 


0.95 


74C903 


. 79 


401B 


0.45 


1 >.'. ? fit: N " 


O.Tfi 


IrATOOflUC 


1-2Q 


74131 


. 34 74!^G0. 


cue 


7415103. 


1.15 


74S95B 


. ..1.55 


74C904 


0.19 


*oei 


.035 


LM7IOC74 


.0.30 


UA7B13LJC 


.130 


74123 


311 I74L510. 


034 


741:5194 


US 


744174 


. . too 


74C90S 


0.00 


4035 


0.70 


lm? 1 1 a* 


039 


JA7B15UC 


1.20 


74 173 


. ti.sa 


I74LS11. 


.039 


74L51S5. 


I 35 


74517a, 


. .1,7* 


74GM6 


0.16 


4000 


.070 


LM733CH 


005 


• ::■■■";<.-,..■■ 


1.70 



ORDER DESK: 800-325-0101 



tn frftfition to rte titiwdeit Ime rjt ciigt'tet integnilBtt circuits offered Anywhere, 
t.CC. offers ihe comfitem /Am of products from rha fattavtnia weft known 
msnufocttfroa of efeclrousc cotnpananis and stthiystemt. 

I C.C has in itock the comiitois I he t)f AP Products,, mclydrng 
tho PowcracEs, AC E Circuit E rtju aitors. Su por-Stf Ijm, D I P 
Jumper?, PC Board Ccmnoctors, arwJ oven tha NEW Hobbv Blew. I' 
AP makes ll r wo r>svo ll in jlock for immediate daliwcry. And. best 
of all, our Volume Discount. Is applbcjblo to all of thtm, 

O.K. Mochioa &. Tool has ona of iSie widest lino of 
product* lor wire wrapping, and the ai&ociitcd 

occeaoriet, The« htgh qiniliiY, vol low cost, coitipo. 
nonis inctude: manual and battery operated wrapping 
tools, wire dispensers, Jujl-WrapM unfti. circuit 
boards, etc. The emire line is available from l.C.C. 





® pm 



Vector is The name in broadboardjng, dnd 
l.C.C. has 1I10 widest range of Vectorbordi r 

EKperrmon.icr's Boards, Vector Pins, Termi 
nals and Wrap Posts, Wrapping Tools. *tnd 

blank MicroprocDssir 'lSojiUi Tor viriiuilly 
every brancf ol Microcomputers. 

The entire range of 5% and 10%. & end 'A watt, typo RCR 

MjIGrade resistors manufactured by Allen-Bradtey and 

Stsckpole is availobte from l.C.C, The etiabliihed raliabilily 

lewets af 0.01% [Orange lifth borwlj - 0.001% fVetlow lihh 

band) failures per thousand hours at oporailon at 50% rated 

wattage is you if assurance of trouble I ree circuit performance. 

Pre Cut and Pre-Stripped [l rr from each end) 
No, AWG 30 wrapping wire in ten colors (Blk, 
Brn, Red, Org, Yel, Gm, Blue. Vio, Gry. and 
wj'ht) and in fiTuMn different lengths from 1" 
to 15" in fouf packages |5Q. fOO, 5Q0, and 
1000) arR mailable Hex low cost, yet East and 
reliable c i rcuit and back ■ panol wrirl ng:. 




wrapping 
wire 



VOLUME DISCOUNT SCHEDULE 


STANDARD SHIPPING CHARGES 1 


■Wcr.:lMt?ir fail! dSCOU^r 
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INTERNATIONAL COMP ONENTS 
CORPORATION " 



VISA 

P. O. BOX 1837 
COLUMBIA. MO 65305 




PHONE: (314) 474-9485 
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YOU CAN BUY AT THESE PRICES TOO! 



AND THESE ARE HOT "FALLOUTS", "REJECTS", "Flh\CTIQXALnXLYS'\ "COSEMETIC- 
DEFFECTS", •DOUBLE-MARKS', ETC; BUT t AIL ARE PRIME /Cj> WITH FULL MANUFAC- 
TURER'S MARKING, AND 100% TESTED PER SPECIFICATIONS. THERE IS ALSO, NO TIME 
UNITS. MINIMUM ORDER AMOUNT, OR OTHER CONDITIONS. AS A MEMBER OF 
ELECTRONIC BUYERS CLUB a YOU CAN BUY YOUR ICt OR OTHER COWONENTS SUCH 
AS CAPACITORS, RESISTORS, DIODES, SOCKETS. EDGE-CONNECTORS, BREADBOARDLVG 
COMPONENTS AND EVEN MICROCOMPUTERS AT PRICES THAT ARE WELL BELOW ANY- 
THING YOU HAVE EVER SEEN REFORE. IF YOU BUY ONLY $50 WORTH OF COMPO- 



NENTS A YEAR, YOUR SAVINGS WILL COVER THE ANNUAL MEMBERSHIP FEE OF Si'5.(J0 r 
AND FROM THERE ON IT WILL BE SET PROFITS. SO DONT DELAY. iM) JOB* W, W 
ORDER TO GIVE YOU SttClt LOW PRICES. HE ILWE A VERY LIMITED ADVERTISING 
BUDGET AND YOU WILL NOT SEE THIS " \i)" KlER\ MlHTU FOR INFORMATION 0\ 
IIOIV TO JOIN AND TO FIND OUT HOW THE GhUR OPERATES. CIRCLE 'READER SEKI rC£ 
INQUIRY NUMRER" OF THIS AH OR SEND 1 POST CARD WITH YOUR VAME AND 
ADDRESS TO: ErfrC, P. 0, Box 617. Columbia, MO. 03205. 



PLEASE NOTE: ONLY MEMBERS OF ELECTRONIC BUYERS CLUB ARE ELIGIBLE TO ORDER AT PRICES LISTED BELOW. 



7400 
7401 
7402 

7*03 
7404 
740S 
7406 

7407 

urn 
t*is 

Tilt 

Hi* 

7*13 
7414 

74i& 

:;j7 

7«0 
7421 
7423 
742S 
7*26 
7427 
7429 
7*22 
7427 
7*28 
7429 
7440 
7441 
7442 
7442 
IHi 
744$ 
744i 
7«7 
7443 
7450 



(US 
OlIS 
(LIS 
0,17 
0.17 
O-St 
OU 
0,17 
0,17 
0.15 
0,17 
0.17 
0,24 
0.4 1 
0,20 
0.20 
0.15 
0.17 
0.18 
018 
018 
0,18 

a, is 

18 
0,13 
0,1$ 
(X 13 
&IS 
0.60 
<L2S 
0,50 
0.50 
O50 
046 
0.46 
046 
0)5 



7451 

7452 

7*54 

7*59 

7460 

7470 

7472 

7 J 73 

7*7* 

7*75 

7476 

74m 

7482 

74S3 

T49& 

7486 

74B9 

7490 

7491 

7492 

7492 

7494 

7*95 

7*W 

74P7 

74107 

74109 

74120 

74121 

74122 

74123 

7412$ 

71126 

74132 

7414) 

74145 

7*1*7 

74146 

74150 

7415) 

7415* 



10.15 
r l5 
0.1S 
OrlS 
0)S 
0.21 

ozt 

0.21 
021 
030 
0*1 
021 
0.34 
0.t6 
0.50 
020 
0,95 
0.30 
0,47 
0.20 
0.20 
0.28 
0.30 
0.38 
).58 

oio 
rjjj 

0.60 

0.2$ 
027 
033 
0.30 
0.3$ 
0.39 
0.53 
0.45 
0.39 
0.62 
0.$4 
0.38 
0.38 



T4JSS 
7*15* 
74IS5 
7*156 

74157 
7*150 
74 160 
7416) 
74162 
74163 

mtk 

74165 
7H66 
74)67 
74170 
74J7J 
74 1 24 
74175 
74(76 
74177 
74173 
74179 
74180 
7418) 
74182 
74181 
74185 
74 IBS 
7419$ 
7419, 
74192 
74193 
74194 
7M9$ 
74196 
74197 
7419$ 
74199 
74121 
74251 
74279 



$038 
0,53 
038 
0,38 
0.38 
0.38 
0.48 
0.48 
0.48 
0.48 
0.5) 
$.51 
054 
1.06 
084 
0.58 
0,46 
0.45 
0,47 
0,47 
1.0* 
1.04 
0.48 
1.02 
0.53 
f.06 
).0C 
2. SO 
0,5$ 
0.50 
OSO 
0.5$ 
H4Jt 
044 
tV<7 
0,47 
0.63 
0.63 
O.SO 



74283 
74590 
74293 
74298 
74265 
74366 
7«&7 
74368 



91.20 
0.54 
0.5) 

o.so 

0.36 
0.36. 
0.36 
0.36 



74LSQO tO)5 
74LS01 015 



74LS02 
74LS03 
74LS04 
74LS0S 
74LS0B 
741*509 
74LS1Q 
741SI) 
74LH2 
74LS)3 
74L&14 
74LS)5 
74LS20 
74LSS1 

7 tLsa 

74LS26 
74LS27 
74LS30 
74LS32 
74LS37 
74LS3B 
74LS40 
74LS42 
74LS47 
74LS4B 
7415*9 
74LS51 



74LSS4 fO. IS 
741^55 0.15 



74LS73 
74LS74 
74LS7S 
74LS76 
7*LS7S 
741,883 
74LSSS 
74LS86 
74LS90 
74%$9t 
74/Joa 

■4LSQ5 



741,3107 022 

74LS109 0.22 

74L51IS fl.24 

74LS113 0,24 

741£1)4 0.24 

7415122 0.4) 

74LS123 0.47 

74LS12S 0.23 

74LSI26 0.23 

74LS)32 0.47 

74)3)32 0,26 

74LSI36 O26 

7iL.it.iii U.J., 

74LS.39 0.45 

74LS1S1 041 

74LSJS2 041 

74LS1S3 0*1 

74UtSi 072 

74LSIS5 OM 

74LS1S6 041 

74LS1S7 041 

74LSIS& 0.41 

74LS160 O.SI 

74LS16I 0.51 

74LS16M 0.51 

74LSI63 0.5) 

74LS164 $.5) 



056 
0,58 



74LS168 $057 

74LS169 0,57 

74LS170 0.84 

74LS173 060 

74LSI 74 0.47 

74LS17S 0,47 

7413181 1,36 

74L5I90 0.53 

7413191 0.56 

7413192 0.56 

7413193 056 

7413194 074 

7413195 ft 74 
7113196 056 
74LSI97 
74L522} 

7413240 1.23 

7413241 LZ3 
7413244 t,tt 
74LS2S1 0$i 
7*1^253 0.S4 

7413257 0.41 

7413258 0.41 

7413259 0.41 

7413260 0.21 
7413266 0.27 
74LS279 $.29 
7413233 ft47 
741329$ 0.58 
7413295 OSt 
7U329R 0.51 

7413365 033 

7413366 033 
74LS367 033 
7*13368 033 
7*13373 096 
7413374 0.96 
7413386 0.5,8 
7*1^390 093 
7*13393 0,93 
7413490 t,$2 



7413670 


tJ.14 


74S*x 


74S00 


3023 


74301 


023 


74502 


023 


74503 


023 


74504 


0.24 


74S05 


0.S4 


74S08 


0.2! 


74S09 


0.54 


74S10 


0.23 


74S1I 


0.23 


74S1S 


0.23 


74S20 


$.23 


74St) 


0.21 


71912 


0.23 


74S3$ 


0,23 


74S22 


038 


7tS40 


024 


74S50 


024 


74S5) 


024 


74360 


0.2t 


74S64 


ti.li 


74S63 


024 


74374 


036 


74376 


0.36 


74578 


0,36 


rrvjo 


ft.w 


74S112 


0. ,6 


745 t 13 


0.36 


74S114 


0.36 


74S132 


V.S2 


74S133 


$.23 


74S134 


0.24 


74S135 


0.42 


74SI28 


0.49 


745)39 


098 


7*5140 


026 



745)5 1 

7-t*tZZ 
'ASJ57 
74S158 
74S174 
■4S17S 
74S189 
74S.94 
74S20S 

J4S2S3 
74S2S7 
r-lMffl 
74S*flO 
74S2$7 
74S2$9 
'45397 
935$$ 
93505 
93S10 
93S12 
93S16 
93S41 
93S42 
93S43 
93S46 
93S67 



74C00 
74C02 
74COi 
74C08 

74C10 
74C14 
74C2Q 
74C3Q 
74C32 
74C42 



$066 
066 
066 

0.66 
hOl 
0.9S 
1.83 
1.17 
2.48 
1,29 
0.63 
0.78 

1.14 
t.92 
Xli 

2,98 
f.08 
L2S 
1.83 
0.74 
1,85 
2,73 
0.82 
3.24 
0.81 
LH 



$$.20 
$.20 
ti.20 
0.20 
020 
0.16 
020- 
020 
0.20 
072 



74C46 

74C73 

7JC74 

74C76 

74C83 

74CRS 

74CB4 

74CS9 

74C90 

74C93 

74C95 

74C107 

74C.I5) 

74C1S4 

74C.157 

71C160 

74C16I 

74C162 

74C16S 

74C164 

74CI65 

74C173 

TtGlii 

74C175 

74C192 

74C193 

74CJ« 

74C3M 

:ji 2i*J 

74C90I 

7fC9$2 



30.06 
046 
046 
041 
089 
089 
033 
242 
071 
071 
0.82 



1.3T 
0.71 
0.71 
ft 7 J 
ft 71 
ft71 
ftTT 
■v.." 

ass 



if. n 

0.71 
f,H 
0.96 
$.84 



74C903 


t0.3t 


71C901 


024 


74C905 


5.1$ 


74C906 


034 


74C907 


034 


Ticvaa 


rl76 


74C909 


US 


74C9I0 


3.27 


74C914 


.1. 7H 


71C913 


r.'t 


74i^25 


3.99 


74C926 


3.90 


71C927 


3.90 


74C928 


3,90 


\\\\ 


400$ 


t$.2$ 


4001 


0.17 


4002 


$.17 


4006 


0.71 


4O07 


0.20 


4008 


0,65 


1009 


0,27 


4010 


027 


4011 


017 


4012 


Oi? 


4013 


it. rn 


4014 


0.51 


491$ 


0,54 



10)6 

4017 
iOiS 
4019 
4020 
4021 
1022 
JOl'J 
4024 
1025 
4026 
4027 
i02H 
10',"] 
t030 

*$3i 
i$ji 

tO J 5 

torn 

mi 
Wil- 
ms 
ton 
tots 

1916 

1917 

toto 

1019 
4050 
405) 

UK,! 



S0.2& 
0.51 
9,54 
0,27 
0.63 
0.56 
0,56 
017 
0.47 
6,17 
099 
$.36 
as/t 

0.53 
$.23 
i.12 

t.so 

071 
0.63 
OSt 
0,St 
OSt 
OSt 
039 
0.63 
0.64 
028 
0.28 
0.28 
0.51 
0.5 1 



405S 
4060 
4066 
406S 

4069 
4070 
4071 
i$72 
4072 
irjrj 
4076 
I U 77 
1078 
1081 
iflfli 
4086 
40917 
t093 
1099 
tS02 
UUl 
4507 
4S0S 
IS if) 
til) 
4312 

tr.it, 

4518 
1519 
4520 



t0.5t 
059 
027 
024 
0.17 
023 
0,1? 
0.J7 
0J7 
1X17 
0,53 
0.33 
0-24 
0.17 
it. 12 



0.36 
0.80 
023 
036 
012 
J.ftJ 
059 
065 
0,68 
059 
059 
0.30 
0.59 
071 



1528 

tn39 

4S$S 

4556 

4582 

4584 

4702 

■I 763 

I7NJ 

l7fJ5 

1706 

4729 

4723 

4724 

1725 

KOI 1 

10033 

*009H 

IO106 

atiAfi 

tliI6i 
40162 
§0163 
10)71 
10175 
1019 2 
fury ; 
IrlrOI 
10195 



A SUBSIDIARY OF ECI-USA, INC 



P. 0. Box 617 

Columbia, MO G52u5 



40.71 
0.74 
0.48 

$.59 
$.59 
0.43 
3,87 
130 
3.98 
5,04 
3.. 12 
X73 
0,73 
11. 7!! 
2.15 
0.4$ 

".:■,•' 

0.33 
0.46 

0.7f 
0.7i 
0.71 
$.71 
$.65 
065 
9.72 
9.72 
0.71 
ft 7; 



CIRCLE 72 ON FREE INFORMATION CARD 



THANDAR 

INSTRUMENTS 

ORDER ANY TWO 

INSTRUMENTS & 

TAKE A 3% DISCOUNT 




TF200STP9W 






TM3S4 



3Vi Digit LED 

DM 235 .... $ 69.95 

3'k Digit LED Multimeter 

DM 350 99.95 

Vh Digit LED Multimeter 

PDM 35 39.95 

S Digit LED Kfead Held Freq fflettr 

PFM200 99.95 

Stagfe Tract PortiMi Ottleistje 

SCI 10 259.00 

8 Digit LCD Frequency Meter 

TF 040 199.00 

8 Digit LCD Hied Httt Freq "iter 

TF 200 299.00 

1DD Kte hnctte Btatiitj, 

TG 100 159.00 

2 MlbFiNtlH G—nlir 

TG 102 299.00 

5 MHz Pulse Generator 

TG 105 199.00 

314 Digit LCD Bench Multimeter 

TM351 199.00 

3ft Oigil LCD Bin* MeftJwt* 

TM353 .....159.00 

Vh Digit LCD Hind Held Midtimetir 

TM 354 .... . 79.00 

600 MHz Presaltr 

TP600. 79.00 



; <? 



Intersil LED or LCD 

3% DIGIT PANEL 

METER KITS 

BUILD A WORKING DPM IN '/.HOUR WITH 
THESE COMPLETE EVALUATION KITS 

Ten lhGiff new p.rti lot yauraelfl with Im.jm i low 
re»t [MOlQEyprtQ kit*. i:on|iflrwllirt.D™'iVPil.' ind 
LCD (J up lav I > i Ofj i or L£ D du pi»v i 'J 1 0Ti K.I 1 1 pi r,. irt . 
lit .n.te. i.l.. incl PC fio.ra, tor j furKlittiuipj p.n.- meLr. 

ioiihev(lcdi. .wu tetnsrEV ileoi ui.ti 



8 Digit - 1 MHz Universal Counter Kit 

Kit Includes: • Roai.tor* 

• ICM7226AIDC IC • Cspucttori 

• IOMHi Quart] Crystal • Diodss 

• (3] 7 Saflmant .3" LED Displays • Switch*! 

• PC Board. • IC Socket 
Order Part Numbit ICM72J6AEV $74.95 




* MICROPROCESSOR CRYSTALS * 



MB 

(Midi) CA« rYN PII1CE 

l« kCJI Em 11 La 

I HI? HCJJ EQIJi |H 

ltd) HCII DfM I II 

mil i-oi nrn i jj 

ulti urn ci'] i m 

JS11 K» pun ih 

IH HCI* KM III 

■ m RE1I CT4C «H 

iH K1I PHI IN 



1.111) 
■ H 

DM 



GAItl F.lt 
■ Cll CHI. 

HCU C>7A 

hcii mi 

■til CMC 



wen cue 
■cti mi 

II H HCII CTI I* 

14 11111 HCII tTrl4j.fi 



4.71 
1)1 



11 H HCII mil 

llff Kill: CYIIA 

II.4H UrCIC CYII1 
UUktt HCII CTHA 

nit '•en rmi, in 

J) 114 mhi prill III 

tTM Kit Cirri! 111 

]] [i hcii mi* hi 

IHH HCII CVIHJt. Ill 



4LSOON e ** 
'■.LS03H 



'4LS04N 
'4L508N 
'(LSI ON 
4L511*. 

'4LS20N 

4LS22H 

4LSZSN 

4J.S27N 

4LS32N 

'4L537N 

'4LS40N 

'4LS42N 

'4L573N 

'4LS74N 

'flLSMN 

'4L5SON 

41593 N 

4LSI09N 

4 LSI UN 

4LS123*. 

4L5125N 

4L$l2GN 

4L5137N 

4ls.36n 

4LS136N 
4LSI33N 
4LS145N 
4L5.ETN 
ILSlSZN 
4LS1S3N 
'4LS160K 
^LSrOlN 
4L51I53W 
4LS1E3N 
4L51G4N 
f4LSl?DN 
'4LS174N 
'4LS175N 
4LS181N 
4 -.Si 3 UN 
r 4LSl=)IN 
'4LSr93N 
'4 LSI 94 AT 
'4L5t3SNI 
'4L&7221N 
4LS24QN 
■iL52J ih 
4LS243N 
'4LS244K 
4L&245N 
41,5251 N 
4L5253N 
4LS357N 
'4L525BIM 
4L52GQN 
'4LS266N 
4LS273N 
'4LS299N 
'4LS365M 
'4LS36BH 
4L5347H 
4LS373N 
'4LS374.N 
'4LS377N 
4L53B1* 
4LS49QN 



Td2ZO (PUmcl 
7B05CP $.90 

7BT2CP JO 

msep .m 

7B.SCP .ao 

7Q24CP 90 



VOLTAGE REGULATORS 



LH3O0K 

LM300M 

LU304H 

LM305H 

LM309H 

LM309K 

LM317H 

LM3l? ToilO 1 6D 

L.M317K 2,45 

LM320-5K 1.20 

LH320-BK 

LM320-BK 

LM370I?k: 

UIOZD-IBK 

LM32u-19K 

LM320-24K 

.mi::,i; 

LM340-SK. 

LM34e3-GK 
LM34Q-SIC 



I 95 



2.20 

2.2Q 
Z.20 
2 20 
2.20 
2.20 
4.70 
1 36 



LM340-12*: 1.35 

LM340-TSK i 35 

iH34Ci-raK 1.35 

Lht340'24K 1-35 

LM3BOP, 5.40 

LM3&3-B 

LM353-S 

LM353-12 

LM3S3-T5 

LM3fj3-18 

S.M35J-.U 

LM723CH 

LM723CN 

78IJJ5ACP 

7&L05CP 

78L08ACP 

7BLOaCP 

7BL12CP 
76L15ACP 



7.BO 

7 50 
7.50 
7,50 

tooo 



VOLTAGE REGULATORS 

Te220 |Pii*tic r 



7905CP S-95 

791 2CP 95 

791 SCP .95 

791 fiCP .95 

79J4CP .95 

iDrlrtl rieriHWTMil 't> 
HC1W.CT. SCTBOtCP 
LUJZQ-iT v T»»UCl 



SILICON GENERAL 

Lmi-ai- IC and Vohage 

Regijjator Data book 

214 pages J54.B0 



RF 

THANSIflTORS 
WRF207 S 1.E1 
MRF209 

Mr.F212 
*rfRF2!3 

MRr;2" 

MHFJ22 
MRF224 



It UC 
19.27 
22.45 
40 15 
43 29 
15 22 
17.6? 
I8-SO 
21. 65 



MRF314 26.91 

MRF314A 26.91 

Mflf454 26,53 

WRF4f?iA 2B53 

MHF455 22.34 

MHP4S6A 22.34 

MAF475 

UHFS04 

MHF9I 1 

MRF0OO3 

Miirt;:>V-! 



300 

321 

2.&g 

2.441 
2.93 



7BL15CP 56 

7EIL1DACP 60 

7BL16CP 55 

7SL24ACP 60 

76L24CP 55 

79L03ACP 1.50 

79L03CP 1 .00 

79L05ACP 150 

79LOSCP 1 00 

7&r,« , iACP i.&o 

79L12CP 1.00 

79L15ACP 1,50 

79HSCP 1-00 

79L18ACP 1.50 

79L16CP 1 00 

79L24AO 150 

79L24CP 100 

MC1463G 4,90 

MC14G6L 990 

MC14C3G 5.90 

MC14Q4G 4.90 

To220 Case 
7BM05CT S 65 

7&M06CT I 45 

7BM09CT 1.45 

7BMT2CT 1,45 

76M15CT 1,45 

7BM1SCT 1.45 

73M2CHZT 1 .45 

78M24CT 1 .45 



Motorola's 
Com p let o 
Opto THac 
Driver 
Lino S^ £■ 



MINIATURE DOT MATRIX 
IMPACT PRINTER 

MODEL 

DP-822 




The Unique New Printer That Give?s 
You All These Exciting Features. 



• Low ' ■- i 

• DtspcrSiabie printing head 

• Simple Interifjicii 

• Handles ony type font 

• Nreds only one 12- wolf DC 
power supply 

Model DP-822 



• Uses standard 2Yi" adding 
machine tape 

or carbonless paper 

• 21 -column printing at 25 
lines per second 

• Easy to install and main-lain 

170.00 



Dot Matrix Printer Control/Drive Card 

Model DP-S22*Q8B $125.00 



udchu 

MOCJOiO 
MGChttl 
■ipdiKSP'' 
MOCHST 



t 2M U9 



ANCRONA HAS INTERSIL IC's 



Z-80 
SERIES 

2.5 MHe 

Z-60-CPU S 8.95 

Z40-CTC 8.50 

2-8Cr-P10 5 50 

Z40-DART 1545 
Z^O-DAPT-9 1350 

Z&OSlOrO 24.40 

Z-5C-51d.'3 Te^ZO 

ZflO-DMA 2Q.IO 

4.0 MHz 

Z-EWA-CPU 5 9.95 
I-BOA-CTC 758 

Z-60A-P10 7.95 

Z-BOA-OAMT 16.65 

2-S0A-DAflr-9 ldj.50 
Z-BOA-SiO/0 30.50 

z-aoA-snyg 23:40 

.Z-WA.DMA 24,90 



IMtlDCr-lPL 
IHI1D3-1PL 
ICMT-Oia-AIPA 

n::*,r«;n.:ir.i 

ICL7tDMACPl 
ICL71.H-CP1. 

ICL710J CFL 
ICLT1 tt-sH 
rCLTTtT-CPl 
ICMJZQ1 1DB 
ICH7JDS.1PQ 

ICM72DI-A1PD 

ir.t,w:oiiP" 

IC9M72H-1PA 

ICMI211-1PL 



ua 

3.CU 
I4vH 

tJ no 
!|UH 

ic:o 
is 7p 
11.JO 
2.ZA 
13.00 
I U 
c H 

IE CO 

1 ^r: 



■CH7313-1PD tB.JS 

ICH721B-IPO 1JB 

ICM7l1t-A1Jt iz-M 

iCM7310-<ipi :r,f,r, 

■CH721ft'C1J1 2I.H 

ICH7214)-D1Pt Z140 

lCr472l7.AlPI II jB 

iC.MJriT BIJ1 12.40 

ICM7217-C1P1 10.H 

ICM7217-W1 13.40 

rCKTttlVClJI 1D.7» 

ICH7223-TPL 7.K 

ICM7224-tPL 11JU 

ICM7ZZ9.1PL BW 

■CM7220-41J1 32.00 

ICMX234S-I1PL 2t.H 

|CMT2Z7'AIPI 12 40 



ICM7Z27-B1J1 
ICM?i3J-ttPl 
ICH73:77.1J1 
ICM7240-1JE 
ICM724MPA 
ICM724Z.1JA 
ICH72EO-1JE 
ICHlUO-'rJE 
ICMJIICMF-L 
I PA 



ICU755I-1PC 
ICL7I40-CPA 

iClb»m.cc;jq 
ifl,*C4J|.C.CPE 21 .» 
ICtK4l- C CQ 2 »0 

iCLIZnCPA ltd 



11 *Cl 

\i *,*, 

IrSW 

r. Z', 

- ;cj 
Ul 
*80 
4 M 



esoo 

SERIES 

MCS800P S 5.90 
MC68D1L1 5S.S4 
M06802P 11.50 

MC&B05U2P2 30 72 



MC8S03P 
MC0BQ9P 
MC6821P 
MCB82BP 
MC6840P 
MCSB43P 
MC6S44P 
MCB845P 
1MC5B4BP1 
MCBS4BP3 
MC5847P 
MCBSSOP 1 
MC41S52P 
MCBS54P 
MC6859L 



13.90 

3B.50 
3,46 
9 90 
12.22 
45,39 
46.39 
22.00 
39.90 
66.. 50 
16.06 
3.40 
3.50 
32,243 
277.BO 



HC6BBOP 

MC6S62P 

MC6&7BL 

MC68S0AP 

MC5QBI P 

MC6BB2AL 

MC&&B5P 

MC63B6P 

V-- (,-;%-? 

MCA6S5P 

MC6BBBP 



10,80 
11.80 

6.90 
3,14 
$-91 
813 
2.7Z 
2.72 
2.72 
2-71 
3.1* 



f=ir^i 




10 Megahertz 

HM307 

SINGLE TRACE 
OSCILLOSCOPE 



IDEAL SERVICE INSTRUMENT 
TIME BASE 0.2 jus - 2,0 s/cm 
LPS-TRIGGER ■ COMPACT 
BUILT-IN COMPONENT TESTER 



Only 

$404.25 



2114 (200ns) 
2114L3 
4116 (200ns) 
2708 

2716 (5 V) 
2732 (350ns) 



1-9 10 up 100 up 
$3.45 S3.10 $2.90 
3.90 3.20 
3.50 3.00 
5.90 5.30 
7.90 7,30 



21,90 20.90 



3.00 
2.80 
5.00 
7.00 

19.90 



6602 SERIES 

PQ502 $ 6.40 

PG502AI3MHH 7.90 
rc h-O." ";i ;i m .i : 13,50 
P65Q3 9.70 

P&503A 10,70 

P6604 ■■■i.-10 

P&504A 10.70 

P650S 9.30 



P?505A 

P650C 

P6506A 

P6507 

P6507A 

PS51Z 

P6512A 

P8513 

PA513A 

PB514 

P6514A 

P651S 

P6515A 

P6520 

P6520A 

P8521 

P?521A 

P5522 

P6522A 

P6S32 

PS532A 



1070 
9.70 

10.70 
9.70 

10.70 

10.70 

116.60 

9.70 

10.70 
9.70 

10.70 
9.70 

10 70 
5.90 
5.40 
6.20 
8. BO 
6.40 

11,90 
.'SO 

10.20 



Universal Osc illoscope 
Probe 




s— _ $ 36 



00 




SIBHtS DO NQT ACCTPT HUB. 0HK RrS 

MAILORDER 

P.O. BOX 2208 R CULVER CITY P CA 90230 



PHONE ORDERS (213} 641-40G4 
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SWITCH ABLE XI and X10 Attenuation Fact or 

KEV ADDmOMAL FLATURES: « lOOMHi bindwldlh • lli,„» 
duly II], • Break r.ii.tanl cenlvr ccnduclc^ * Slcndrr. n«clb1ff cable 
. 6ft. cabla length . Wide compcavallaa range a Fit. all leap.. 
* Ground reference ran be activated at tip * Include. SPRUNG 
HOOK. I.C TIP. BHC ADAPTOR. INSULATING TIP and TRIMMER 
TOOL ACCESSORIES. 



Flasher 

LED 

Red LED and 

FlubcrlCCbip 

{in On* Package 

rRL-M03 

CWLY 

92* « 



SYM-t 

3239.00 




KTH-2 CRT/TV 
Kybd Tirm S34Sf 



MARK IV LED 
POWER LEVEL INDICATOR 



KIT S31 .50 

* Display Range -36dB to+ 5dB 

* Floating or Gradual Output Indicating 

* KiE urtciudes Irjnsii.ofs. 1*05. canaci- 
ton, res'tton. PC Boird, and oilk 
scroanad metal from panel 



aosoA— eoesA 

*nd Support ICs 



P&030A 
PB085A 
P6212 

P62128 

PB2r& 

8224 PC 
P8Z20 
8228 PC 
P8237 

B23fiPC 

P8251 

PS253 

P8255A 

P8257 

P8279 

OP6303N 

□P3304 BN 

DP&3Q7N 

DPS30SN 



St 00 
10.00 
2.30 
4.50 
2-10 
3.10 
2,40 
5.60 
22,00 
600 
6 40 
13.00 
6.10 
11-90 
15 90 
3,90 
3.90 
3,90 
390 



2SO00 
SERIES 

zaooioc si 50.00 

Z9002DC 140,00 

2606500 

Z8073PC 

2S104PC 

ZS107PC 

ZB1QBPC 

zet20oc 

ZB^ZIPC 
ZBT27O0 
Z8133PC 



ZB135PC 
Z6140PC 
ZB144PC 
281 48 PC 
Z8164BPC 

zaia'SPC 

Z81B6PC 
ZSI173PC 



99.00 

25.20 
4.90 
4.90 
4.90 
5.60 
3.B5 

I960 
2.50 
5.20 
3.00 
3E0 
3.00 

24.40 
7.65 
7.65 
2-10 



RS232 
CONNECTORS 

□825 P -ri-r: 2,95 
□62 6S TdiflTiJa 3.60 
HOODS 1.75 



SET 



7 5-0 



MM OS MICRO- 
PROCESSOR 
MC880QOIL J347.73 
MC68000L4 291.67 
MC6B0O0lft 319.80 
MC6S486P i960 
MCflB705P3L111 72 



IMMOS EPROM 
MCMrM70flCS 32 20 
MCM68T64C 30969 
MCM8876J5C 30989 



ANCRONA HAS MOTOROLA IC's 



BFflrfQ 
■FAI1 

■Z Alto A 
CJU05J 
CAM79 
MBD101 
MODia: 
MBEUOl 
MDD401 
MCM3P 



MCB3BI 
MCUIP 
M42U7P 

Mcaaai 

MCIMP 
MCO*0P 
UC044P 



n 3s 

: L43 
i H 

1 2-A 

1 ?3 
.71 

.3* 



3 :c 
1411 

2 C' r - 

: fti 

xm 

5 lCi 
UI 
l»7 

: *6 
i W 
i to 
■ ;J-j 
2 to 
i -".a 
i 56 



MC J r30*P 

HCT3rOP 

MC1330A1P 

MC^34«P 

MC.3Ht> 

MC1301P 

MC 1J&3 P 

MC1346P 

MC1157P 

hrtciaup 

MC 1 3-04 P 
r*C1372P 
R4C1371P 

MC ] 19 1 P 

HICI«)AP 

HC1403JAU 

M,C1+03UDS. 

UC1AOCL 

MCI 401 LI 

MC14C4L7 

MC140«UI 

HC140IPI 

HC1413P 

MC1434C.U 

MC 1 43 7 L 

MC1437P 

MC 14310 

MC143&L 

MC143VP1 

MCT440Q 

MC.440L 

MCI 44 5 PI 

MCmiUE! 

MCt4H0 

MC145&PI 



MC14UCL Si 44 

MC14UCP1 En 

MC14EJP1 1,17 

MC144*P1 1 1.2* 

MC14HQ 4J4 

MC144SI1 7,t9 

MC14-KL 1.91 

MC14»AL 1*0 

MG14CUL H9 

MC14B9P I 19 
MC14HL 
MCI4HL 
HCHHQ 



MCI IMP 
MC1BOJP 
MClllOP 
MC304ZL 
MCU021 
M C310Z P 
MC3jg3P 
MCU2IP 
ML3310P 



C [M 

I a 

! CD 

2-27 
I 31 
I y* 

1 34 

■ a 

JC7 



MC3370P 
UC340JP 
MC34WP 

MC34O0L 

MC34.IL 

'".■."•:■. i pi 

MC34»L 

MC3441AP 

MC3470P 

HC3470P1 



MC401IP 1*2 

MC40I4P S 75. 

MC4034P 3 4B 

MC4044P «.7f 

MC4314L 10.72 

MC4ItWNCPl 3 IB 

MC4311P 2.H 

MCH11P 

UCIOltHP 

MClOldTfL 

MC10110L 

MClOllftP 

HCtOIIll 

MC10124L 

MC1011IL 

MC10131P 

MC101J7L 

Mcioiftaf 

MClOIIlL 

MC1D1B51 
MC101IIP 
MC1021IL 
MC 1 DZ3 1 P 
MC12M0P 
MCI 204 IP 
MC14413P 
M C 1 44 1 1 P 
MC14412VP 15 53 
MC1443BVP 11.111 
MCI 44*7 P CtM 

MC144CIP T3 7 3 
MC144MFP fOO 
MC 14410 VP 4Z4 
MC144J1P 3 00 

MC3^404P 1U 



i ?s 



2 33 
301 
2.EO 
3,04 

25 34 
4.14 

3 27 
Z-fil 

22 61 



178 

22.1-i 

17.^1 



VlSET A STORE NEAR YOU TODAV - Wb Hock i livgi sbIbeIiob of Ttchmciil Sank.. Dutrrti Cum poji *ni * . Iditlfiltld ClrniiCt, Tilt Equipmnit Hid Elaclr-nnic Supplni 
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CO 



CO 
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ATLANTA 

3330 Piedmoni Rd. N,E 

Atlanta. GA 30305 

|404] 261-7100 



CULVER CITY 

1 1080 Jefferson Blvd. 

Culver City. CA 3023O 

(213) 390-3595 



HOUSTON 

2649 Richmond 

Houston. TX 77098 

(713| 529-3409 



PORTLAND 

1125 N.E. 82nd Ave. 

Portland, OR 97220 

1503] 254-5541 



SANTA ANA 

1300 E. Edinger Ave. 
Santa Ana. CA 92705 

(714) 547-6424 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale, CA 94087 

(408) 243-4121 



TUCSON 

4513 E. Broadway 

Tucson. AZ 8571 1 

(602) 88 1-2348 
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contact east 




CTRIPLETT 



Economy V-O-M 

AC/DC-O- 10.50,250 
DC Current -0-2.5, 
5,25, 250mA 
Measures into 500KR 
Accuracy- ± 354 DC, 
±4% AC 

Comes with Battery, 
Test Leads, and Manual 
\j|Z WV-516B S25.Q0 

1 ■"" 



*«3- 



Mi mature V-O-M 

• 20.000B/V DC Sensitivity 

• 5.00011/V AC Sensitivity 

• 0-20,000-200,000- 
2MfJ-20MO 

• ±3% DC, ±AV, AC 
Accuracy 

• Comes with Battery. 
Test Leads, 

and Manual 





S70.D0 



"Analyst" 

• 26 Flanges / 7 Functions 

• Accurate to ± 1 % 

• Auto Zero / Auto Polarity 

• Checks Leakage to 10MO 

• Comes with Case 



B020A 



S189.00 



\^m mi% 



Touch/Test 
20 Multi- 
meter 

20 Functions • 44 
Ranges. Measures 
—AC and DC Voltage and Current • Resistance 
• Capacitance • Temperature • Conductance 
Performs Diode/Transistor and Continuity Tests. 
TT-20 S435.00 



.IrtMLH 




Portable 
Oscillo- 
scopes 

Three Models 
MS-IS/ 15M Hz Single Trace Triggered ScopeS3B9.0D 
M S-21 5/ 1 5 M Hz Dual T race Trigge red Scope 497,00 
MS-23O/30MHz Dual Trace Triggered Scope 649. OD 
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LU 
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Contact East 
Catalog 

• Over 10.000 Products 

• Hard -To -Find Tools 

• Fully Illustrated 

• 160 Pages - 
Complete Pricing 

Catalog $2.00 



Call Toll Free 
800-225-5370 

in Mass: (617) 272-5051 
VISA • Master Cardtr 

Immediate Delivery • We Pay Shipping 

Contact East, Dept. 0064 

P.O. Box 160, 7 Cypress Drive 
Burlington, MA 01803 



CIRCLE 2 ON FREE INFORMATION CARD 



ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

14 AMC Sales , 84 

31 Active Electrodes El 

— Advance Electronics 7 

13 Advanced Microcomputer 

Products 94-95 

31 Albia Electronics 25 

56 All Electronics 88 

57 Ancrom 109 

— Karel Bart a 82 

12 Beckman Electro Products Group 23 

24 B A K Precision 74 

— Bullet 100 

33 CRR, Associates 106 

— C1E, Cleveland Institute of 

Engineering 18-21 

71 Central Point Software 107 

16 Chancy Electronics. ................ ............ 88 

— Command Productions 79 

55 Communications Electronics 26 

58 Concord Computer Products 104-105 

2 Contact East 110 

— Cook's institute 79 

22 The Cooper Group Cover 2 

— Dage Scientific 82 

— Devtroniit Organ, Inc 82 

5 Digi-Key 83 

34 Eico 28 

49 Electronic Specialists, Inc 73 

— Electronic Technology Today .,,.,74 

43 Enterprise Development 76 

35 Eteo 82,92 

— Fair Radios 96 

— Fanon 84 

59 Fluke 5 

— Fordham. ...,,,., 104 

17 Formula International 90-91 

— Future Tech 32 

37 Gladstone Electronics.. 84 

38 Global Specialties.. 2 

— Global TV 79 

60 Godhout 88 

— Grantham College of Engineering ...... 29 

65 Hal-Trom'cs 88 

61 Hanley Engineering ,. 85 

7,8, Heath 14-15,35,71 

51,52,53,54 The Heath Group 100-103 

39 Hitachi 31 

— Information Unlimited 82 

67 International Components 108 

66 International Crystal Mfg. 24 

62 International Electronics 96 

63 JDR, Microdevices 98-99 

19 Jameco 86-87 

18 Jensen Tool, Inc 78 

29 Keithley Instruments Inc 77 

44 MCM, Audio „ 93 

— McGee Radio's 82 

3 Meshna Inc.... 106 



64 Micro Ace 107 

— Micro Management Systems Inc ....... 96 

30 Mountain West 76 

— NRI, Schools 8-11 

— NTS, Schools 36-39 

— Netronics 

Research & Development 29 

9 Ohio Scientific I 

40 Omega Sales 13 

20 Paccom 76 

47 Pattavise 28 

28,27 Poly Pats 78,106 

45 Radio Shack 80 

4 Ramsey Electronics 97 

21 Robotic Age 24 

— Sahtronics Cover 3 

15 HW, Sams & Co, Inc 30 

— Satellite Computer Services 79 

46 Shure Brothers 30 

— Simple Simon ........,..„„ 84 

48 Sinclair (Thandar Electronics) 40 

41 Solid State Sales 92 

— Spacecoast Research 79 

42 AW, Sperry 27 

25 Sony Video 17 

23 Surplus Electronics 89 

68 & 69 Triplet! 73 

36 Vii ,. 33 

— Wcrsi 76 

11 Zenith Back Cover 



MOVING? 


~ 


Don't miss a 




single copy of 
Radio-Elec- 




tronics. Give 
us: 


ATTACH 
LABEL 


Six weeks' no- 


HERE 


tice 




Your old ad- 




dress and zip 





code 

I 
Your new ad- | 

dress and zip | 

code I 






(please print) 



address 



city 



state 



zip code 



Mall to: Radio-Electronic* 

SUBSCRIPTION DEPT, P.O. BOX 2520, 

BOULDER, COLO. 80322 




Sabtronics. 

An entire range of low-cost, 

top-quality instruments. 




A. 2010A — $99.00*. B. 2015A — $119.00*, C. 8610 A— $119.00*, D. 5020 A — $129.00** 
E. 8000B — $239.00**, F. 2035A — $79.00*. G. 2037A — $99.95* 
Prices subject to change without notice. 



Sabtronics revolutionized the 
market with the first low-cost, 
high-performance Digital 
Multimeter. Now we have an entire 
range of outstanding instruments in 
a reasonable range of prices. In fact, 
nobody can beat us in our 
price/performance ratio. And we 
can sell at a low price for some very 
good reasons. Our engineers design 
high performance products to be 
built at a low cost. And we refuse to 
stick on high mark ups. Plus we 
make sure your price stays low by 
selling directly to you. Because we 
sell so many instruments, we don't 
have to charge a high price. 
Naturally, we also offer all the 
helpful accessories you might want. 
And all our products are under 
warranty for good quality and high 
performance. In addition, you get 
from us the same quality aftersale 
service as any high priced 
instrument manufacturer. With 
Sabtronics instruments available, 
there's no need for you to spend a lot 
of money to do highly accurate 
testing and measuring. 

2010A 3W Digit LED DMM 

2015A 3Vj Digit LCD DMM 

8S10A 600 MHz 8-Digit Frequency Counter 

8110A 100 MHz 8-Digit Frequency Counter 

5 020 A 1Hz to 200 k Hz Function Generator 

8OO0B 1 GHz9-Digit Frequency Counter 

8610B 600 MHz 9-Digit Frequency Counter 

2035A 3W> Digit LCD Handheld DMM 

2037A 3& Digit LCD Handheld DMM 

* price in kit form. Also available factory assemble 

tested, and calibrated. Call us for prices. 
**price fully assembled, tested, and calibrated. 

Call us for more information: 
(813) 623-2631 (9am to 5pm EST) 
Making Performance Affordable 



INTERNATIONAL INC 

5709 N. 50th Street Tampa, FL 33610 





ecial limited-time 
roductory offer 



on ZIP! 



■\ 



Zenith 

Instant 






Program 



Inventory control - that's the name of the game today! 
And Zenith's Instant Parts Program (ZIP) is the way to play it 
safe, sure.. .and money-wise. Because with ZIP, you've got 
Zenith's most frequently needed exact replacement parts where 
you want them when you want them. 

Also with ZIP, slow-moving stock numbers are periodically 
replaced with new, more popular parts thru periodic checks 
by your Zenith distributor salesman. As a result, your original 
investment is protected and your inventory of Zenith exact 
replacement parts is current. 

And best of all, today you can add a little ZIP or a lot of ZIP 
to your inventory control of Zenith parts. 

For a tittle ZIP, you'll want ZiP-50 - the top 50 Zenith parts 
available with or without System 3 components. If you want 
more ZIR get ZIP-100 - the most active 100 Zenith parts now 
available with or without System 3 components. 

Call yourZenith distributor now for the ZIP program that 
best suits your need. Four to choose from! 

ZIP - it's the easiest, least expensive, most versatile 
inventory control system ever devised by Zenith for TV service 
technicians! Call yourZenith distributor now! 

Call your Zenith distributor now for a 
P' special limited time only introductory offer 
on ZIP— Zenith's Instant Parts Program! 



For your own reputation and in your customers' best interest, 
always service with Zenith exact replacement parts. 



fkMiTH 



The quality goes in before the name goes on* 
Zenith Radio Corporation /Service, Parts & Accessories Division /11000 Seymour Avenue/ Franklin Park, Illinois 60131 



